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advance in treatment.”* 
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For anxiety, tension 
and muscle spasm 
in everyday practice. 


® well suited for prolonged therapy 

® well tolerated, relatively nontoxic 
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THERAPY DAYS 
higure | 


“2 


100 ml ilucose W 1, 2, and 3 show the basal (7:00 a.m.) true 
equivatent to a concentra blood glucose and either the blood gucose 
t JO me/lOO ml. of blood. The 

values in the first half-hour specimen taken 


after the appearance of an insulin reaction 
or, in the absence of insulin reaction, the 
Results lowest blood glucose value found the 
Kelationship of Blood Glucose at Initial half-hourly specimens from 7:00 to 10:00 


and Subsequent Insulin Reaction. Vigures aan. inclusive. Out of a total of 105° reac 


43 64 7 78 


be 


Figure 2 


TR MAI Ff 
| 
65> | || 
| 
4 N } 
clele low iat 
‘ 
GOR MAL 
f 
| | 
| 
i 
IBSUI N rt r THE RAF Y DAYS 
. Vol. 78, Sept., 1957 


INSULIN Si dl BLOOD GLIUCOSI 
130 
PAR. — MALE 
120 F AGE 27 
Wo 
oud 
100 
90+ 
~ | 
| | 
= | | | 
| | 
70} 
| 
| 
O 60F | | 
| 
=" | 
| | | 
| 
| 
a | 
| 
@ | | 
of | |} 
| 
2 | NSN 
NNN NSN 
5 200 NSS NSSSN 
NSS 
0 
8 15 22 29 36 
INSULIN SHOCK THERAPY — DAYS 
bigure 3 
bigs. 1, 2, and Blood glucose concentrations during msulin therap 
The symbol indicates the glucose concentrations at 7:00 a.1 just prior to the imyection 
of msulin, on therapy da other than Monday 
The Monday 7:00 a.n ilues omit the @ on the upper end ot the line 
The cross indicates the blood glucose concentration of the first blood unple (see 
“Methods”) taken after the appearance of a reaction (coma or stupor) 
Ihe lines without a cross on the lower end indicate the lowest blood glucose value (taker 
it 30-minute intervals) on those davs without a reaction 
These charts show that the blood glucose concentration hortl ‘iter the appearance ot} 
t reaction were, in eneral, at the ame level as or below that associated with the initial 
reaction They also show that the preimsulin rlucose concentration were, in general, lower 
on Monda than on other da 
tions (after the first), the onset of reaction 
was associated in only 14 instances with a 
glucose level higher than that at the time 
of the initial reaction (Table 1). In PAR Paste 1—Blood Glucose Concentration at Onset 
f Coma or Stupor (Reaction) 
the mean absolute fall was 84 mg. in those 
instanees with reaction at levels of 12 mg ubject Initial Number of Subsequent Blood 
a Keaction Gilucose Concentrations with 
or less and was 87 mg. in those instances im Reaction 
which the blood glucose concentration was Mg/100 MI “Initial Initial 
greater than 12 mg. This was due to the PRO 17 | i 
high basal (7:00 a.m.) values PAK* 12 4 a 
Rate of Fall of Glucose After Insulin Potal o 4 
ligures 4, and show the mean blood 
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MG 


MEAN DOSE 
INSULIN 
UNITS 
138 NO REACTION (6) 
275— X¥ REACTION BETWEEN 9:00 &9:30 A.M (4) 


a7 X REACTION BETWEEN 8:30 & 9:00 A.M (20) 
| 347 X REACTION BETWEEN 8:00 & 8:30 A.M (26) 


BLOOD GLUCOSE 


7:00 7°30 800 8 30 9:00 9°30 10:00 A.M 
4 


vlucose values before and at half-hour ine GOK the differences in time of reaction 
tervals after the intramuscular injection of were not due to the reactions occurring at 
insulin. The mean concentration associated a greater concentration in the second of the 
with the appearance of an insulin reaction periods analyzed. In Subject PAR the re 
varied slightly, but for the individual sub- actions in the first three weeks occurred at 
ject was lower than the mean lowest value a mean blood glucose value of 9 mg/100 
found during those days during which a om. and in the second three weeks at a mean 
reaction did not appear. It will be noted of 13.5 mg/100 ml. in both periods. This 
that the rate of fall during the first one to is to be compared with a mean fall of 75 
one and one-half hours was approximately mg/1l00 ml. on the five days the subject 
the same in those instances without a reac received 400 units without a reaction. 
tion as in those associated with a reaction Basal Blood Glucose Concentrations Dur 
Ilowever, the concentration did not reach ing /nsulin Shock Therapy—\igures 1, 2, 
the low levels associated with a reaction and 3 show the blood glucose concentration 
Time of Reaction in Relation to Course of — at 7:00 aim. (basal) on Mondays to be 
Insulin Shock Therapy —\n all three sub- appreciably below that of the 7:00) a.m 
jects there was a considerably higher pro value on the preceding Iriday in 25 of the 
portion of early stupor or coma in the latter 28 instances in which this comparison is 
portion of the course of imsulin’ shock possible. The basal glucose concentrations 
therapy (Table 2). Inspection of Figures increased in) Subject PAR ® in the latter 


and 2 shows that mm Subjects TRO and portion of the course of IST. 
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INSULIN GLUCOSI 


INSULIN 


/100 ML 


MG 


| 


my 


~ 


MEAN DOSE 
INSULIN 
UNITS 


500 — NO REACTION (5) 
429 ---— X REACTION BETWEEN 
377 — — X REACTION BETWEEN 


BLOOD GLUCOSE 


T 


| 


900 & 9:30 AM (10) 
830 & 9:00 AM (22) 


7:00 7.30 800 830 900 9330 1000 AM 


Comment 


that 


show an “in 


These observations clearly indicate 
these three subjects did not 
creased sensitivity” of the central nervous 
system to the concentration of blood glu 
cose. In order to produce coma or stupor 
it was necessary that the blood glucose fall 
to levels approximately equal to that present 
at the initial reaction, even though the dose 
of insulin necessary to produce these levels 
decreased to 6% of the initial reaction dose 
(800 units) in Subject TRO and to 25% 
of the initial reaction dose 
Patient GOR. In Subject PAR the dosage 
was kept constant at 400 units per day. It 
that the 


recognized change insulin 


(SOO units) im 


seems evident, therefore, well 


“sensitivity” 
during the course of insulin shock therapy 


Remnett ct a 


is not related to a change in sensitivity of 


the central due to 


nervous system, but ts 
changes in the response of the blood glu 
cose to insulin. Only a few published studies 
( Kety and associates,” Forbes and Czarski,* 
Blumberg and associates’) deal the 
concentration of “true blood glucose” dur 
ing msulin 


shock 


similar to 


COMA 
lhe 


found by us 


stupor during insulin 


therapy reported values are 


those levidence 
previously presented * showing a rise in the 
basal (7:00 a.m.) cosinophil counts and a 
fall in two of three instances in the basal 


plasma concentration of 


17-hydroxyeorti 
coids suggests that this change may be due 


to a decreased production of contrainsulin 


hormones, The contrainsulin factors prob 


ably include the growth hormone and. the 
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PAR.— MALE 
AGE 27 


MG./100 ML. 


> 4 
al ol 
+ 
< | MEAN DOSE 4 
INSULIN 
UNITS: 
© 400 ——— NO REACTION (5) 


400----— X REACTION BETWEEN 9:15 


AND 9:45 A.M. (10) 
400 — — X REACTION BETWEEN 8:45 
AND 9:15 A.M. (10) 
7.00 7:30 800 830 9:00 9:30 10:00AM 


Figure 6 


Figs. 4, 5, and 6.-Mean blood glucose concentration and insulin reaction (stupor or 
coma). The blood glucose concentrations are plotted on a logarithmic scale 


adrenal cortical glueogenic corticoids, epi- increase in insulin “sensitivity” with re 
nephrine and the “pancreatic alpha-cell peated insulin shock (Naatanen*). The 
hormone” (Wolstenholme *). Recent experi- reason for the lower basal (7:00 a.m.) 
ments using rabbits also indicate a marked blood glucose concentration value on Mon 
day morning is not clear. However, it is pos 
Pabin 2 Time of Onset of Reaction During sible that the large doses of insulin, extra 
Course of Insulin Shock Therapy 

: food, and carbohydrate drinks from Mon 
day through Friday are associated with 

higher liver glycogen reserve, so that higher 


TRO PAR* GORt 
Before After Before After Before After 
O15 O15 9-00 9-00 


om am, am, am, am. basal blood glucose concentrations may be 

Course . maintained. Since no insulin or extra food 
First half 7 16 1 1 5 

Second half} 20 10 9 b 3 i stuff was given on Saturday or Sunday, the 

© Gan of liver glycogen reserve is probably lower and 


t For GOR the first three weeks are compared with the second 

three weeks 

The last seven weeks also showed a high preponderance of blood glucose. We know of no clinical in 
early reactions 


mt we of therapy for TRO was 12 weeks, and for vestigation to support this hypothesis. 


therefore associated with a lower value of 
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INSULIN SENSITIVITY —BLOOD GLUCOSI 


Summary 


“True blood glucose” concentrations were 


determined in_ three men 
shock 
therapy (IST) given by the rapid imdue 
tion The 


associated with an 


schizophrenic 


throughout the course of insulin 


method. glucose concentrations 


insulin reaction (coma 


or stupor) were equal to or less than the 
value at the time of the initial reaction im 


91 of 105 observations. In general, the re 


actions occurred sooner after imsulin) in 


jection in the latter portion of the course of 
IST. 


The results indicate that the charac 


teristic decrease in insulin dose required to 


produce a reaction during IST (increase in 
“insulin sensitivity’) is due to an equal or 
greater fall in blood glucose with smaller 
doses of insulin. These results, with evi 
dence previously presented, suggest that re 
current stimulation of the various endocrine 
organs producing contrainsulin hormones 
may result in a somewhat decreased basal 
production of these factors 


Dorothy R.N., and 
R.N., blood 
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Pineal Gland Displacement in Acute Cerebrovascular 


Occlusion 


Report of a Case 


JACK B. DRORI, M.D.; SAMUEL TARTAKOFF, M.D., and MARJORIE J. LeMAY, M.D., Boston 


Cerebral edema ts generally assumed to 
he present in association with cerebral im 
farction, but it ts not widely recognized 
that the edema can be of sufficient magn 
tude to cause a contralateral shift of the 
pineal gland or the ventricular system 


Most of the standard textbooks of neu 
rology and of roentgenology do not 
mention this phenomenon. Murphy,'? in 
his textbook “Cerebrovascular Disease,” 
has one reproduction of a film showing 
lateral displacement of the pineal gland to 
the right following thrombosis of the left 
internal carotid artery. He states” brietly 
that in acute major infarction the pineal 
vland, if visible, may be displaced laterally 
and that air studies may simulate those of 
bram tumor 

Kecently we had the opportunity to study 
case of cerebrovascular thrombosis in 
which the pineal gland was shifted to the 
contralateral side and then reverted to its 


linn posttion 
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Presentation of Case * 


\ 57-year-old white man, an insurance agent 
was admitted to the Veterans’ Administration Hos 
pital, Boston, on Sept. 30, 1955, three hours after 
the sudden onset of right sided numbness, followed 
by the development of weakness on the same sick 
over a period of two hours He did not lose con 
sciousness and his speech was unaffected 

In 1951 he was found to have essential hyperten 
sion of 150-200/100-160, with normal renal fun 
tions. He had not had any head injury 

Physical examination revealed that he was well 
developed and well nourished, with ‘T 98.6 F, P &4, 
and B. 240/160 

Hle was somewhat confused but oriented for 
time and place He had a severe predilection tyyu 
of weakness in the right arm and leg, more marked 
distally and associated with spasticity, hyperre 
flexia, and a positive Babinski sign. Right hemi 
hypalgesia was present 


The fund showed wiring of the arterioles witl 


some AV nicking There were no hemorrhages 
exudates, or papilledema \ right) homonymous 
henmanopsia was demonstrated. The pupils were 


equal and reacted well to light and in convergence 
‘The corneal reflexes were intact. There was right 
central tacial weakness Ihe remamder of the 
eramal nerves were normal 

The patient was right-handed, and his speech 
was normal 

Serology, white cell) count, differential count 
and Hygeb were normal; urine gave a 34. reaction 
for albumin 

On the evenmye of admission lumbar puncture 
revealed clear cerebrospinal fluid under pressure 
of 160 mm. of water, which contained 6 lympho 
eytes per culie millimeter and a total protein of 27 
me. per LOO cx Serology and colloidal gold curve 
were theyative 

An EEG demonstrated a slow-wave foeus in the 
left central region 

On the morning following admission he demon 


strated a receptive aphasia, which three days later 


* Courtesy of Robert M Donaldson Ir, MD 


PINEAL GLAND DISPLACEMENT 


Fig. 1.—Skull film on sixth day of illness. Pineal 
gland shifted 5 mm. to contralateral siule 


had largely cleared. During st month the 
strength in his right hand and arm gradually re 
turned tou remarkable deyree, Tat the weakness 
in the right leg, though less severe, persisted 

In spite of Varlots and adequate trials on hypo 
tensive avents, his blood pressure remained at 
200-250/100-150. He was not congestive or 
renal failure 

In the hospital he, tor the first time, had two 
convulsions. They began with clonic movements 
in the right foot and spread to the right arn 
becoming generalized and associated with evanos: 
and loss of consciousness. His seizures were con 
trolled with anticonvulsants. Repeat spinal fluid 
studies were unremarkable 

Serial KEG's showed a remarkable change. One 
month after his admission, comeidental with In 
climecal improvement, the record wi only “man 


imally abnormal,” with only a 


slow-wave disturbance in the left central-parietal 
region 


Skull films taken on the oil hospital day shows 


the pineal gland to be displaced 5 mm. (Fig. 1) 


| 


and on the 17th day 7 mm. (Fig. 2), to the right 


of the midline. On his 32d hospital day repea 


films showed the pineal gland to be in its norma! 


midline position (Fig. 3). This was confirmed one 


month later 


Fig. 2 
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Fig. 4.—Pneumoencephalogram, lateral view 
Left lateral horn dilated. Note localized dilatation 
juste riorly 


big Posteroantertor 
With patient prone position, Note dilata 
trom of left occipital and temporal horns 
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Treatment was begun with anticonvulsive and 
hypotensive medication, and he was discharged 
much improved, on Dec. 19, 1955 


On March 2, 1956, he had a seizure similar to 


the ones described previously, and he was rehos 
pitalized. At this time he had a right hemihyper 
esthesia and occasional word-finding difficulty with 
slight dysealculia, but no visual field cut. Other 
wise he was much the same as on his discharge 
from the hospital. Subsequently his speech again 
improved. Because of the persistent focal motor 
and grand mal seizures, pneumoencephalography 
(65 cc. of air) was performed. Besides the gen 
eralized enlargement of the lateral ventricles (Fig 
4), there was marked localized enlargement of the 
left lateral ventricle posteriorly (Fig. 4 and 5) 
and of the left temporal horn (Fig. 5). There was 
no shift of the ventricular system to one side 
or the other (Fig. 6). This finding was consistent 
with generalized and localized cerebral atrophy 
corresponding to the site of the assumed cerebral 
infarction, The patient withstood the procedure 
well, and he left the hospital on May 11, 1956, to be 
maintained on anticonvulsant and hypotensive medi 


cation under the care ot his family physi lan 


Fig. 6—Pneumoencephalogram, anteroposterior 
view, with patient in supine position. Note dilata 
tion of both lateral ventricles. Anterior horns are 
comparable in size. There is no shift 
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PINEAL GLAND DISPLACEMENT 


Comment 


patient demonstrated the temporal 
relationship between the onset and course 
of his assumed cerebral infarction and the 
displacement of the pineal gland. On the 
6th day of his illness the pineal gland was 
shifted 5 mm to the contralateral side, and 
this increased to 7 mm. by the 17th day 
Presumably this occurred concomitantly 
with the presence ot cerebral edema follow 
ing the vascular occlusion.  Coincidental 
with his clinical and electroencephalographic 
improvement, over a period of 32 days, the 
pineal gland returned to its normal midline 
position, corroborating further the impres 
sion that the edema had by then subsided 
Subsequently, a pneumoencephalogram re 
vealed cerebral and cortical atrophy, most 
particularly the left) hemisphere pos 
teriorly, as can be seen in Figures 4 and 5, 
corresponding to the site of the lesion. Al 
though no angiography was performed, it 
is justifiable on the basis of the air study 
and the neurological deficit to conclude that 
an infaretion had occurred in the territory 
supplied by the left middle cerebral artery 

\ review of the literature disclosed a 
relatively small number of similar cases 
(One paper : placed the incidence of pineal 
shift in 69 patients with vascular hyperten 
sion as high as 1967. This has been neither 
confirmed by others nor borne out in our 
large number of patients with hypertension 

Ten cases reported by different) authors 
we summarized in the accompanying Table 

Ihe 11 cases listed in the Table may be 
summarized as follows 

1. Contralateral shift of the pineal gland 
or the ventricular or the arterial system 
varied from 2 to 7 mm 

The duration from the most recent 
major episode to the time of x-ray confirma 
tion of the shift varied from 3 to 14 days 
In one case the pineal yland Was displaced 
5 mm. on the 6th day and had returned to 
its normal midline position 26 days later 
3 In each Case One OF More mayor vessels 


was involved as follows 


eta 


(a) Internal carotid artery, four cases 
(h) Internal carotid) pus anterior of 
middle cerebral arteries, two cases 
(c) Middle cerebral artery, three cases 
(d) Anterior and middle cerebral at 
teries, tWo cases 

+. Angiography was performed im seven 
Cases, and a vascular occlusion was demon 
strated in five cases 

5. Four patients were subjected to eram 
otomy, of whom two died postoperatively 

6. Seven patients survived the acute im 
farction for variable, unstated periods 

It is assumed by most authors that the 
process of mftaretion, together with severe 
ischemia following the vascular occlusion, 
leads to the formation of cerebral edema 
It is quite apparent from the foregoing 
cases that the edema can be of sufficient 
degree to simulate a brain tumor. leven im 
the face of a perfectly typical clinical pu 
ture of a vascular incident, one cannot be 
absolutely certain of the absence of an 
intracranial mass. This becomes doubly 
difficult in the presence of a displacement 
of cerebral structures. Undoubtedly many 
negative explorations have been performed 
in similar cases. A further aid in making 
the correct diagnosis must therefore be 
sought carefully observing the clinical 
course and in carotid angiography, which 


may demonstrate the occluded vessel 


Summary 


A case 1s reported of unmateral cerebral 
edema associated with an infaretion due to 
an occlusion in the left middle cerebral 
artery in which the pineal gland was first 
shifted 5 mm. and then 7 mm. to the con 
tralateral side, and 15 days later it reverted 
to its normal midline position. Six months 
later a pneumoencephalogram demonstrated 
marked cerebral atrophy at the site of the 
infaret 

Ten cases in which the pineal gland or 
the ventricular or the arterial system was 
displaced to the contralateral side in vascu 
lar occlusion previously reported by various 


authors are summarized 
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PINEAL GLAND DISPLACEMENT 


Patients with occlusive cerebrovascular 
disease may present findings simulating an 
intracranial space-occupying — lesion and 
thereby occasionally unde ryo needless cram 


clinteal course and carotid 


nd parietal 


angiography may help establishing th 


correct’ diagnosts 


cere bral 


nbosis of | 
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Arteriographic Demonstration of the Collateral 


Circulation of the Cerebral Hemis pheres 


LESTER A. MOUNT, M.D., and JUAN M. TAVERAS, M.D., New York 


Phe anatomy of the collateral circulation 


the brain has been 
Willis, but little 


is known about the ability” of and 


of the mayor vessels of 


known since the studies of 
these 


other anastomotic channels not 


deseribed 
by Wilhs to function in patients who have 
had 


one or 


spontaneous oF occlusion of 


The 


purpose of this presentation is to deseribe 


surgical 


more major arterial trunks 
the findings in a series of such cases studied 
at the Neurological Institute of the Presby 


terian Hospital of New York 


Vhe collateral circulation of the cerebral 
hemispheres has been clearly demonstrated 
by cerebral angiography in 


hlms obtained on 42 patients who had had 


seriographi 


surgical therapy for intracranial aneurysms 
and on 30 patients who had thrombosis of 


the internal carotid 


artery or one of its 


branches. The potential collateral cireula 
found to be 
The 


source of collateral circulation through 


was very extensive but 


variable, first, and most important, 
the circle of Willis by way of the anterior 
and posterior communicating arteries, and, 
of these, the 


anterior communicating ap 


The 
pattern of the vessels in the circle of Willis 


is, however, quite variable, and more fre 


pears to be the dominant contributor 


quently than not the cirele is asymmetrical 
Failure of normal development or aberrant 


origin of the communicating vessels is 


common, and the collateral supply by these 


sources Is inconstant. Anastomoses among 
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From the Departments of Neurological Surgery 


and Radiology, Columbia University College 


Physicians and Surgeons, and the Neurological 


Neuro 
New 


Surgery and Radiological Services of the 
logical 


York 


Institute, Presbyterian Hospital of 


the menmgeal branches of the anterior 


middle, and cerebral 


collateral 


posterion arteries are 


the second means of errculation 


and are is usually de 


Direct 


more extensive than 


seribed im books of anatomy end 
to-end anastomoses among these arteries are 
seen the 


Phe third 


ternal carotid artery 


readily seriographie arterto 


source is from the ex 


to the internal carotid 


artery by means of anastomoses between 
these arteries, particularly through the oph 
thalmic artery, branches of which commun 
cate with the internal maxillary, superticrl 
temporal, and external maxillary; by anasto 
moses between the middle meningeal artery 
and the meningeal branch of the internal 
carotid, and by way of those unscheduled 
and inconstant arteries which pass through 
with the 


the dura and anastomose arteries 


on the surface of the brain 


Source I: The Circle of Willis 


Willis, 


bears his 


Phomias who deseribed the circle 


which also 


name, demonstrated 


its importance in the collateral circulation 
In his “Two Discourses Con 


showed, that the 


of the brain 
cerning the Soul of 
We have 


arteries, via the carotids, 


wrote 


elsewhere 


plraly 


amd the vertebrals do s« 


communicate one with another and all ot 


them u 


several places, are so ingrafted one im anothe 


mutually that if at 


should be 
the blood hemp admitted to the head by the Pussape 


happen, that many ot then 


stopped or pressed toywether at once, t 


of one artery only, either the carotid or the 


bral, it 


verte 


would presently pa through all those 


parts both exterior and interior; which indeed we 


have sufficiently proved by an expermment, for that 


ink being squirted in the trunk of one vessel either 


filled) all the 


tamed the 


carotid or vertebral quickh 


aid ever 


€TOUS bran 


itself 


iP, 

Aa 

2 
2 


While the general configuration of the 
circle of Willis ts fairly constant, the size 


of the Various components ts extremely 


vartable Riggs,2? after dissecting 1647 
circles of Willis, divided them into eight 
groups, of which Group | Conly 18% ) were 
classified as normal Grroup (6% ) were 
normal but hypoplastic. Group TEL (250) 
had unilateral hypoplasia of an internal 
carotid artery and/or an anterior cerebral 
irtery, the part between the internal 
carotid and the anterior communicating at 
tery. Group (16 ) showed unilateral 
hypoplasia of a divisional braneh of the 
basilar artery, which was usually associated 
with a partial or complete internal carotid 
origin of the homolateral posterior cerebral 
artery. Group had hypoplasia 
of both divisional branches of the basilar 
irtery associated with partial or complete 
mfternal carotid) origin of both posterior 
cerebral arteries. Group Vio (8%) pre 
ented combined anatomical variants in both 
anterior and posterior components of the 
circle on the same side, unilateral focal 
hypoplasia of an anterior cerebral artery 
and hypoplasia of the divisional branch of 
the basilar artery on the same side, coupled 
with partial or complete carotid) origin of 
the posterior cerebral artery (aroup Vii 
(8) had bilateral variants of the circle, 
«., unilateral focal hypoplasia of the an 
terior cerebral part of the cirele and hypo 
plasia of the contralateral divisional branch 
of the basilar and also partial or complete in 
ternal carotid origin of the posterior cere 
bral artery Group VIIL showed 
unilateral focal hypoplasia of the anterior 
cerebral artery and bilateral hypoplasia of 
the divisional branches of the basilar ar 
tery with partial or complete imternal carotid 
origin of both posterior cerebral arteries 
brom the foregoing it is evident that varia 
Hons from the supposed normal are usually 
present in the circle of Willis 

\lthough the contribution of the parts 
of the circle of Willis ts variable as a result 


of the many anatomical deviations, the nor 


malsized and hypoplastic arteries can en 
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large in response to the increased demand 
for blood following ligation of the cervical 
portion of the internal carotid artery. In a 
patient having a normal circle of Willis the 
collateral supply by way of the anterior 
communicating artery is the major, and the 
posterior communicating artery the minor, 
contributor This fact was demonstrated 
arteriographically by the faet that in none 
of our cases following ligation of the in 
ternal carotid artery was the anterior cere 
bral artery well filled either by way of the 
posterior communicating artery or by back 
How through the ophthalmic artery. It was 
shown clinically by the fact that all patients 
with a hypoplastic divisional part of the 
anterior cerebral artery would not tolerate 
ligation of the internal carotid artery 
Padgvet,“* im 1945, deseribed the anterior 
part ot the cirele of Willis to) be more 
dependable asa potential source of collateral 
circulation. In such patients both the an 
terior and the middle cerebral artery on the 
ligated side are well shown arteriographi 
cally when the opposite carotid: artery ts 
injected. Torkildsen and Koppang first 
described this crossed circulation as dem 
onstrated arteriographically, although this 
crossing is a widely known fact 

Cast 1 -Collateral circulation via anterior con 
municating artery 

\ 55-year-old woman had sudden onset of head 
ache and then loss of consciousness. On regaining 
consciousness she vomited and noted weakness in 
the left upper extremity and the left side of the 
face. The significant findings on examination were 
blood pressure 176/86, moderate weakness and 
reduction of stereognostic and position sense in the 
left upper extremity, and left facial paresis Bi 
lateral carotid arteriograms showed saccular 
aneurysm of the right middle cerebral artery “Vhe 
right internal carotid artery was ligated, using i 
Selverstone clamp. Bilateral carotid arteriography 
three and a half months later showed the Selver 
stone clamp to be closed There Was some back 
flow from the ophthalmic artery into the internal 
carotid artery and thence into the middle cerebral! 
artery. However, the greatest collateral circulation 
was from the left side through the anterior com 
mumicating artery with good filling of the anterior 
and middle cerebral arteries on the right 

Comment. The arteriogram shows that 
the major supply of blood to the right cere 
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bral hemisphere after ligation of the right 


internal carotid artery was by way of the 


anterior communicating artery, but there 


was also a contribution from the external 


carotid via the ophthalmic 

Phe blood flow through the various com 
ponents of the circle of Willis is determined 
blood 


resistance 


by difference in pressure and the 


cerebrovascular In patient 
having a normal cirele of Willis and norma! 
internal carotid and vertebral arteries, there 
is litthe blood through the commumieat 
ing arteries his 
1912 by Kramer,!! 


and monkeys and injected small amounts ot 


was demonstrated in 


who used living dogs 
artery after 
Hle deseribed the 
an anteroposterior anasto 
the 


tied lt 


dye into the common carotid 


various arterial ligations 
circle of Willis 
mosis that operates only 


the 


when either 


carotid o1 vertebral artery ts 


is the place where opposing streams from 


carotid indsvertebral 


the 


the arteries meet 


and when pressures are equal, they do 


not mix. This is well shown arteriograph 


ically (Iexgas Moniz,?! 1934) by the absence 


of filling of the internal carotid: system: on 


the opposite side of the head when carotids 
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injected 
fill 


carotid artery has been ligated or is manu 


on one side lhe Opposite side 


the 


ATC 


normally does when contralateral 


ally compressed at the time of the injection 


lurther with a normal circle 


Willis, 
strated 


patients 


of the basilar system is not demon 


by carotid injection, nor is the im 


ternal carotid system shown vertebral 


carotid has been 


the ot 


artery myection unless the 


ligated or ois compressed al 


myection 

Phe posterior commumeating artery ma 
patient having a normal eirele of Wallis wall 
supply the nuddle cerebral artery, and occa 
the 


contributions to 


1) 


hetween 


sionally make minor 


interior cerebral artery (big 


CAS} Collatera the 


isilar-verte tems Vi 


posterior 


\ woman ot 7 al 


iti 


four weeks. Five 


lays before admi m to the hospital she developed 


ptosis, double throbbing occipital pau 


On examination there wa loss of tum 


10 red 


com) ple te 


tron of the third nerve lhere were 


blood! cells per culne nullimeter im the cerebrospinal! 


thai 
ot the 


Carotid arteriography showed an aneurysm 


miernal carotid 


artery at ats junetion wath 


bay 


Collateral crreulation via 


cerebral artery 
vertebral arteriw 
taken seven month 
ot the an 
carotid artery on 
hit the 
middle cerebral ar 


upphed hb 


WS 


the enlarged po 


| : 
\ 
| \ 
| 
if 
i 
J 1 (Case 2) 
tern 
right 
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the posterior communicating artery on the right 
und a small one on the left at the same site 

Ligation of the cervical portion of the internal 
carotid artery on the right was performed 
Vrogress bilateral carotid and vertebral arteriog 
raphy months later (Fig. 1) showed the right 
middle cerebral artery to fill by way of the right 
posterior communicating artery, which had enlarged 
to two and one-half times its previous diameter 
Che right anterior cerebral artery was filled by 
way of the anterior communicating artery. The 
meurysm on the right was no longer demonstrated 

Comment..-_The collateral circulation to 
the middle cerebral artery im this case was 
by way of the large posterior communicat 
ing artery, and that to the anterior cerebral 
irtery was via the anterior communicating 
artery. There was a very minor contribu 
tion by way of back-flow through — the 
ophthalmic artery 


Variations in the anatomical configura 
tion of the circle of Willis are largely 
responsible for the blood flow through. its 
various components to the anterior, middle, 
and posterior arteries. When the first part 
of one anterior cerebral artery is hypo 
plastic, the major blood supply to both an 
terior cerebral arteries is) through the 
opposite anterior cerebral artery by way of 
the anterior commumeating artery. This 
was demonstrated arteriographically a 
patient whom both anterior cerebral 
arteries were shown on left carotid imjec 
tion without compression of the right 
carotid, On imyection of the right carotid 
only the middle cerebral artery was 
demonstrated Hlowever, when the left 
carotid was imyected and the right) was 
compres ed, both anterior and both middle 
cerebral arteries were shown The first 
part ot the anterior cerebral artery on the 
right side was very small in caliber 

r 3 \ 38-year-old man had sudden onset 
wlache and vomiting two weeks before ad 
xamimnation revealed blood pressure 

0/122, paplledema with hemorrhages, and retinal 
irteriosclerosis Bilateral carotid arteriography 
howed an aneurysm on the right at the bifureation 
ot the internal carotid into anterior and middle 
cerebral artenes and junctional dilatation on the 
left at the site ot ongin of the anterior choroidal 
irtery. The right anterior cerebral artery was not 


demonstrated when right carotid arteriography was 


performed, and both anterior cerebral arteries 
were demonstrated when left carotid arteriography 
was performed without compression of the right 
carotid arteries. However, when the right carotids 
were compressed and the left side was injected, 
both anterior and middle cerebral arteries were 
filled. The right anterior cerebral artery between 
the internal carotid and the anterior communicating 
artery was small, about one-half the size of that 
om the left. A ligation of the right common carotid 
was performed without complications 


Comment.—-There was little or no blood 
Howing through the hypoplastic divisional 


branch of the right anterior cerebral artery: 


but when the pressure was lowered on the 
right side of the circle of Willis by com 


pressing the right carotid arteries, blood 


big. 2 (Case 4) Dehicient circulation through 
right anterior cerebral artery between internal 
carotid and anterior communicating artery; inter 
nal carotid origin of posterior cerebral artery 


In the original right carotid arteriogram 
right anterior cerebral artery was never shown 
Five separate injections, with and without com 
pression of the carotid arteries on the left side 
during myection, were made, and seriographic films 
were taken. The right carotid artertogram taken 
eight months after partial ligation of the left 
carotid is shown above. Both anterior cerebral 
arteries are now filled through a small divisional 
portion of the right anterior cerebral artery. This 
suggests that the anterior cerebral artery is now 
larger than it was previously, although still smaller 
than normal. Note that both posterior cerebral 
arteries filled. The patient again did not tolerate 
«a second attempt at complete closure of the left 
witernal carotid artery 
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flowed through the hypoplastic segment and 
filled the middle cerebral artery 

The carotid origin of the posterior cere 
bral artery is another variation of the circle 
of Willis 


circulation, 


which influences the collateral 
A small communication between 
the posterior cerebral artery and the verte 
This 


anomaly, the carotid origin of the posterior 


bral basilar system may be present 


cerebral, in association with other anomalies 
of the circle ts present in 514 of patients, 
adds to 


immediate collateral 


according to Riggs’ statistics.2" It 
the risk of insufficient 
circulation following carotid ligation 

Cast 4 
sult: of 


Inadequate collateral circulation as re 
Willis. In 


posterior 


abnormalities im the circle of 


ternal carotid origin of the cerebral 
artery and deficient divisional part of the anterior 


cerebral artery on the same side 


43 year old, 


a subarachnoid hemorrhage. Ex 


rhe patient was a left-handed 


woman who had 


amination showed slight weakness in the right 


upper extremity and slight expressive aphasia 


Bilateral carotid arteriography showed bilateral 


those on 
anterior cerebral arteries were filled from the left 
side. The 


irtery between the internal carotid and the antertor 


multilocular middle cerebral aneurysms, 


the left bemg larger than that on the right 


segment of the right anterior cerebral 


communicating artery was not demonstrated trom 


either side, even when the opposite side was com 


pressed at the time of the 


injection, and there was 


in internal carotid origin of the 


arter \ 


placed on lett 


posterior con 


mumicating Selverstone clamp 


internal carotid artery; 


vhenever complete closure of the clamp was at 


tempted, the patient developed weakness im the 


| 


right extremits The clamp was closed until the 


artery was oper y | mm Iwo months atter 


the patient w chi she developed left-sided 


veadache I nit itter operation she had 


bilateral carotid arteniograpl The 


meurysms wa incl unwed lhe Selverstone 


was not causing complete occlu lent 


internal carotid artery. While on the original filn 


there was no filling of the anterior cerebral arters 


from the right side, both anterior cerebt arteries 


filled now from the Without compressiot 
of the left c: udieated opes 
cerebral artery and 


sulhi 


ing ot the ypoplasti 


suggested that the patient might now have 


ient collateral circulation for complete ligation ot 
the left internal carotid artery. However, 28 hours 


ifter complete ligation the patient cle veloped right 
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hemiplegia and aphasia, trom which she is making 
a slow recovery 


The 


the middle cerebral artery on the left side 


Comment collateral circulation to 
was inadequate even after the hypoplastic 
divisional part of the right anterior cerebral 
artery had enlarged enough to supply both 
anterior cerebral arteries. Apparently the 
posterior communicating artery on the left 
side Was deficient also. The posterior cere 
bral artery on the right had a carotid origin 
Absence of major contributing vessels 
of the circle of Willis has been reported by 
Fisher in 1913,'* by Lowrey in 1945," and 
both 
Takahashi, in 1940,%* related the case of a 
28-year-old had complete 
closure of both common carotid arteries as 


by others reported the complete 


absence of internal carotid arteries 


woman who 
a result of thromboangiitis obliterans. A 
this 
strated the carotid, as well as the vertebral, 
1946,"" 


reported a similar case in which arteriog 


vertebral arteriogram im case demon 


system intracramially. Frevig, in 
raphy was performed but the arteriogram 
was not satisfactory He 
to 
common carotid 
1847. Wood, in 
of bilateral common carotid artery ligation 
the first Van 


ligated the second side in 


cited references 


cases of bilateral obliteration of the 


arteries, the earliest) im 


1857, reported two Cases 


performed by Buren, who 


1850, SIX 


after ligating the first. In the 


second Case 
the second side was ligated 171 days after 
deseribed the 
ligation of both common carotid arteries im 

re 
had 


carotid ag 


the first. Kiegner, in 


Ray, in 
had 


external 


Stages one yeat apart 


ported two patient whe 


ligation 


ol both and 


teries in the treatment of arteriovenou 


aneurysiis. One patient died who had liga 


tion of the common carotid 


and external 


and, 14 


on the other 


arteries on one side 


months later, 


ligation of those side. In the 
patient who lived, the common and external 
caroud arteries on the right were ligated 


kKight months later the internal carotid on 


the left was ligated, and then, 13 days after 


that, the left external carotid artery was 


ligated 


4 
“te 
Wy 


A.M. A 


A 
rological Institute 
old 


similar case 


the Neu 
The patient, an 11-year 
had the 


was treated at 


girl (Case 5), common 
the side of the large intracerebral arterio 
venous angioma, and seven years later had 
the right external and internal carotid: ar 
teries and the left and right oceipital arteries 
At the of the 
second ligation not only was the right in 


ligated in one stage time 


ternal carotid artery supplying blood to the 
left cerebral henusphere and to the arterio 
venous angioma but also both oceipital ar 
teries, which penetrated the skull to supply 


blood direetly to the angioma. This patient 


did not have progress arteriography after 
the second operation, but the major blood 
supply to the cerebral hemispheres in this 


case, as well as the 


others, as deseribed 


above, must have been by way of the verte 


bral-bastlar system, largely through the 


posterior communicating arteries 


CAS Both internal and external carotid 


arteries ligated and hence the blood supply to entire 


bram via vertebral arteries (courtesy Dr 
Lawrence Pool) 

This patient was first admitted to the Neuro 
koical Institute at the age of 11 years with a 
four-year history of recurrent attacks of 


severe 
dull, throbbing headaches in the left frontal region, 


lasting 10 to 15 minutes and once a 


occurring 
month, with occasional vomiting or transient weak 


the 


ness of right ‘extremities accompanying the 
headaches She had a right sided convulsion six 
days before admission and had had persistent weak 
ness of the right extremities since that terme. Her 
lather had noted prominent pulsations in the left 
side of her neck for two years. Examination 
howed right hemiparesis and right homonymous 


henmanopsia. A bruit could be heard over the left 
temporal region, which was reduced in intensity by 


left carotid compression. N-rays showed increased 


vascularity of the skull and hairline streaks of 
caleiheation im the left posterior temporal region 
\ pneumoencephalogram showed enlargement of 
the left lateral ventricle’ The left internal, ex 
ternal, and common carotid artenes were livated 

The patient was only temporarily umproved by 
her operation. The bruit reappeared in 15 days 


Numbness of the right side of her body appeared 
about one month after operation. All the symptoms 


continued tor an additional seven 
Six 
second admission she had noted 


the 


the 
months before her 


years, until 


patient's second admission 


a pins-and-needles 


sensation on both sides of when she cried 
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blood 
were atrophy ot 
(OO% oft 


sensation, 


her 


showed 


pressure 


the 


Xamiliation was 
“4 


25/ 5 There extremities 


hemiparesis normal), hyperreflexia, in 


pairment ot 


and homonymous hemiat 


opsia, all on the right side. X-rays showed marked 


vascularity of 


the cranial vault with many wide 
vascular channels, some as wide as 5 mm 
Right External Carotid 
Artery: The greatest flow was into the occipital 
artery. The artery was large in size and crossed 
the midline, entered the skull, and emptied inte 
the posterior part of the large arteriovenous 
angioma 
Via Right Internal Carotid Artery: The right 
anterior cerebral artery was very large, as was 


the anterior communicating artery 
of the 


\ large portior 
the midline 
and middle cerebral arteries 


contrast material crossed inte 


the anterior and from 


there passed into the anterior part ol 


the arterio 

Via Left Occipital Artery: The artery was 
large. As it reached the base of the skull, it divided 
mto a number of very large vessels, which cor 
responded to deep grooves im the left posterior 
parietal and occipital bones. Some of these vessels 
pierced the skull and emptied into the angioma 


in the panetal and occipital regions 


Operatum— The left occipital artery, the right 
internal carotid artery, and the right) externa 
carotid artery were ligated. The patient tolerated 


the procedure without complications 


the 
the left cerebral hemisphere was supplied 


Comment. — Before second operation 
with blood by way of the anterior communi 
cating artery, as well as both oceipital at 
teries via retia muirabilia After 


the second operation the blood supply to 


( Batson ' ) 


both cerebral hemispheres must have come 


from the vertebral-basilar system by way 
of the posterior communicating arteries 
There was doubtless some back-tlow 


through the ophthalmic arteries also 


Persistent  carotid-basilar anastomosis 


while not an anomaly of the cirele of Willis 
does have a considerable influence the 
collateral circulation through the circle of 


Willis 


lateral 


on 


Actually, it should improve the col 


circulation when 


caroud 
ligation is performed or when thrombosis 


CCTV IE al 


of the cervical internal carotid artery oceurs 
It would possibly nullify the results of 
cervical carotid ligation in the treatment of 
intracranial aneurysms were the aneurysms 


to be on the same side as the anastomosis 


1057 
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It has been 


3-4 mm. stage as a branch of the primitive 


identified by Padget ** in the 
internal carotid artery which contributes to 
the bilateral channels that join to form the 
basilar arteries 
Case 6.—Persistent carotid-basilar 
\ 42-year-old had 


pain behind the left eye five days before admission 


ANASTOMOSIS 


man sudden onset of 


sharp 


The next day he had double 
that he 


vision, and the day 


alter noted drooping of the left upper 
Examination showed complete paralysis of 
third 


showed an 


evelid 


the left nerve. Left carotid arteriography 


aneurysm of the left internal carotid 
Right 


internal 


artery carotid arteriography showed per 


sistent carotid-basilar anastomosis. The 


left internal carotid artery was ligated with a 


Selverstone clamp without complications 
Source II: Anastomoses Among 
Anterior, Middle, and Posterior 

Cerebral Arteries 
Heubner,' in 1872, demonstrated arterial 


the distal 
of the anterior, middle, and posterior cere 


communications among branches 
bral arteries by injecting colored fluids. In 
1907 Beevor* described the arterial supply 
of the brain, which he demonstrated by 
with 
tied the 
circle of W illis, injected the middle cerebral 


vessels 


simultaneously injecting the 


colored gelatin, in 
artery with mereury, and took 
He found that 
the entire brain, as far as the 


x-ray pictures of the brain 
cortex was 


concerned, became completely injected 


Chus, he illustrated a widet range of com 
munications than was thought 
Cobb,® m 1931, stated that 


end-arteries in the 


previously 
to exist. there 
are no brain, even in 
1953, vander 


ina very fine paper, described 


the basal ganglia. In leecken 
and Adams,** 
the anastomoses between the major arteries 
their 


demonstrated 


of the brain and branches in human 
They 


between the 


cadavers end-to-end 


anastomoses pre- Roland 
branch of the middle cerebral artery and the 
posterior internal frontal branch of the 
callosomarginal branch of the anterior cere 
bral artery, in the precentral suleus; be 
tween the Rolandic branch of the middle 
cerebral artery and the paracentral branch 


of the anterior cerebral artery, in the central 
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sulcus, and between the division 


of the 


branch of the middle cerebral artery and the 


anterior 


anterior parietal, or post-Rolandie, 


precuneal branch of the anterior cerebral 


artery, in the postcentral suleus. Further, 
smaller channels 


orbital 


they showed connecting 


between the branches of both ar 


teries; between the anterior orbitofrontal 
branches of the middle cerebral artery and 
the distal branches of the frontopolar divi 
sion of the antertor cerebral artery, between 
the upper branches of the orbitofrontal di 
vision of the middle cerebral artery and the 


middle 


cerebral 


anterior and internal divisions of 


the anterion and between 


artery, 
the upper branches of the anterior parietal 


division. of and 


the middle cerebral artery 
the precuneal division of the anterior cere 
bral artery 


End-to-end anastomoses between — the 
middle and posterior cerebral arteries were 
also described in the superoterminal portion 
of the parieto-oceipital sulcus or the 
inferior portion of the interparietal suleus 
between the angular or the posterior tem 
poral branches of the middle cerebral artery 
and the parieto-oecipital branch of the pos 
terior cerebral artery, and small communi 
cations between the anterotemporal branch 
of the artery and the 


anterotemporal branch of the middle cer 


posterior cerebral 


bral artery, or branches 


end-to-end anastomoses between the an 


terior and posterior cerebral arteries are 


located in the anterior part of the paricto 


occipital sulcus between the precuneal or 


posterior callosal branches of the 


anteriot 


cerebral artery the 


branch of the 


parteto-oce ipital 


posterior cerebral 


artery 
Anastomoses between the two anterior cere 


bral arteries, in addition to a single anterior 


communicating artery, were found 


Cases Further, communications between 


the pericallosal on callosomarginal arteries 


on the two sides were occasionally found 


Communications among the anterior. 


middle, and posterior cerebral arteries have 


been shown arteniographically. Krieg,’* in 


1939; and Raney, 


Raney, and Sanchez 


24) 


: 
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Verez, in 1949, noted filling of the middle 
cerebral branches from anterior cerebral 
divisions. In a comprehensive article, Ethel 
berg,'’ in 1951, deseribed changes in circu 
lation through the anterior cerebral artery 
He mentioned collateral circulation from 
peripheral branches of the anterior and 
posterior cerebral arteries to peripheral 
branches of the middle cerebral artery, and 
some of these were demonstrated arterto 
graphically. Schurr and Wieckbom,* in 
1952, in an article on rapid serial angiog 
raphy, discussed one case of middle cerebral 
artery thrombosis in which the arteriogram 
showed filling of ascending branches of the 
middle cerebral artery from the anterior 
cerebral artery. Mount and Taveras,** in 
1953, deseribed, as one of the sources of 
collateral circulation, anastomoses on the 
surface of the brain among the anterior, 
middle, and posterior cerebral arteries, as 
shown in seriographic arteriograms. Rose 
gay and Welch,** in 1954, also demonstrated 
arteriographically peripheral collateral cir 
culation among the cerebral arteries. In 
1955, Welch, Stephens, Huber, and Inger 
soll illustrated collateral circulation from 
the anterior to the middle cerebral arteries 


following middle cerebral branch occlusion 


IROHILES OF NEUROLOG)S 


AND PSYCHIATR) 


The collateral circulation among the pe 
ripheral branches of the anterior, middle, 
and posterior cerebral arteries, so well de 
scribed anatomically by vander kecken and 
Adams,**? has been demonstrated arterio 
graphically by us in patients who had pre 
viously had various arterial ligations in the 
neck or imtracranially for the treatment of 
intracranial aneurysms or in patients having 
thrombosis of the middle cerebral artery 
Collateral circulation has been shown ex 
tending from the middle to the anterior 
cerebral artery (Case 7), from the anterior 
to the middle cerebral artery (Case 8), from 
the posterior cerebral to the anterior and 
middle cerebral arteries, and between the 
right and left pericallosal arteries (Case 9) 
In the seriographic arteriograms it is pos 
sible to follow the blood flow through the 
anastomotic vessels from one arterial dis 
tribution into the adjacent one, and at times 
even back into the main arterial trunk. 
Case 7.—-Collateral circulation from the middle 
cerebral artery to the anterior cerebral artery 


(This case is reported by courtesy of Dr. John F 
Scartt.) 


47-year-old man had ligation in two. stages 
of both anterior cerebral arteries in the region of 
the anterior communicating artery for the treat 


ment of a previously ruptured aneurysm of the 


$ (Case 7). Collateral cireulation from middle to anterior cerebral artery 
I, the one-second sermographic arteriogram shows the middle cerebral artery well filled but 
with no filling of the anterior cerebral artery. 2B, the arteriogram taken at two and one-halt 
econd how (a) the allosomargmal, (fh) the pericallosal branches of the anterior cerebral 


andl Ce) the tromtopolar 


wr. 
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anterior carotid 


communicating artery \ left 
arteriogram Was performe d 13 days postoperatively 
(Fig. 34) 


showed the middle cerebral artery and its branches 


The one-second arteriographic film 
well outlined but no filling in the anterior cerebral 
artery or its branches. In the later films, it was 
possible to identify the anastomoses between the 


pre-Roiandic branch of the middle cerebral artery 


and the posterior internal branch of the calloso 
Rolandic 


of the middle cerebral artery and the paracentral 


margmal artery hetween the branch 


branch of the anterior cerebral artery, and between 


the fine upper twigs of the candelebra of the 


orbitofrontal branch of 
and the 


the middle cerebral artery 


amterior and middle internal frontal 


branches of the 


hlm taken 


artery. In the 
3B) 


branches ot 


anterior cerebral 


at two and one-half seconds (Fig 


the pericallosal and callosomarginal 


the anterior cerebral arteries were well demon 


strated 
Comment 


ies could be ligated in this case because the 


anterior cerebral arter 
patient had direct anastomoses between the 
branches of the anterior and middle cerebral 
which 


arteries were 


sufficiently 


large to 
cerry an adequate amount of blood to the 
anterior cerebral distribution 


Cask &—Collateral circulation trom anterw 


cerebral artery to middle cerebral artery. (This 


case is reported by courtesy of Dr. Thomas 


Bridges ) 


big 
lateral 
intern 
bral art 
hie 


TIO" 


westeri 

but 
rebral arte! 
pontaneou 
this ve 
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\ 54-year-old woman had rapid onset ot hem 
plegia following a radical neck dissection for car 


cinoma of the tongue. In the arteriogram, only a 


stub of the middle cerebral artery was seen in the 


anteroposterior view. In the early lateral films in 


the arteriographic series (big. 4) only the anterior 


cerebral artery and its branches were visualized, 


and none of the middle cerebral artery was seen, 


presumably because of thrombosis. In the later 


films (Fig. 5.4) direct end-to-end anastomosis be 


tween the paracentral branch of the anterior cere 
bral and the Rolandic branch of the middle cerebral 


artery was clearly seen, and the entire Roland 


division was well demonstrated, In addition, smaller 


communications were visualized between — the 


posterior internal frontal branch of the callose 


marginal, as well as the paracentral branch of the 
peri allosal pre Roland 


of the Phe pre-Rolandn 


artery, and the branel 


middle cerebral artery 
branch was well filled. Fine communications were 


also demonstrated middle 


and anterior internal frontal branches of the pen 


among the posterior, 
callosal artery, as well as the frontopolar and the 
orbitofrontal branches of the middle cerebral artery 


KB) 


(see ilso hig 


Comment.—- Direct anastomoses were dem 


onstrated among the various branches of 


middle 


as the Roland 


the anterior and cerebral arteries 


posteriorly as fat fissure 


Case 9 —Collateral circulation trom the posterior 


cerebral artery to the anterior and middle cerebral 


arteries 


a 
a 
7 
+ (Case 8).—Col 
irculation trom + 
one ilt-second igh 
1 4 
owing 
‘ 
243 


ES OF 


\ 59-year-old man had 


right mternal carotid 


meurysm of the 


irtery which was treated by 
hyation of the right cervical internal carotid artery 
taken 
(Fig 10, and 1) 


imerease m the size ated 


hee seriog raphe arteriogram was hour 


ifter the liyation 


There was considerable 


the number of branches of the anterior temporal 


posterior temporal (Fig. LL) of the 


posterior cerebral artery, and a small end-to-end 


anastomosis between the anterior temporal branches 
of the posterior cerebral and of the middle cerebral 
could be seen in the 


irtery arterioyram 


uuastomoses were seen between the  calearime 


branch of the cerebral and the 
parieto occipital and the 
kand-to-end 


parieto-occipital and the 


posterior presterior 


temporal branch of the cerebral artery and 


hetween the angular 


irtery anastomosis between — the 


posterior parietal artery 


was well demonstrated, Fine communications were 


cen between an unnamed branch of the posterior 
cerebral (artery of the splenum) and the perical 
losal artery, with excellent filling of the posterior 
one-half ot the per allosal artery and its branche 


re 


small anastomosis between a branch of the yu 


the precuneal and paracentral also was a 


terior 


cerebral and a branch of the anterior cerebral 


artery in the cingulate sulcus (Fig. and B) 


Comment.-In this case it was possible 


to demonstrate direct anastomoses between 


every mayor brane h of the posterior cerebral 


artery and the adjacent branches of the 


NEUROLOGY AND PSYCHIATR) 


big 5 (Case 9) 
Seriographic film taken 
at one and one half sec 
mds, showimg anasto 
hetween the 
anterior and the muddle 
cerebral kend lo 
nd communications be 
tweet the paracentral 


artery 


branch of the peri allosal 
division of the anterior 
cerebral and the Roland 
branch ol the middle 
cerebral (A) Small, 
direct anastomoses In 
tween the 
well as the posterior in 
ternal frontal branch oft 
thy callosomarginal, and 
the pre Roland brancl 
the middle cerebral 
artery (8). kine com 


parace ntral, as 


among the 
posterior, middle, and as 
internal frontal 
branches of the calloso 
orbite 
middle 
Fine anas 
hetween the 
frontopolar and the 
orbitofrontal 


marginal and the 
frontal al the 
cerebral (C ) 


seen from above 


Photograph of a dissected specimen as 
The same direct commumications 
can be seen here, as m the 
(Order of the letters 
reversed.) Reproduced 
vander Kecken and Rk. DD 
Journal of 

Neurology, by 


preceding angiogram 
designating the arteries ts 
from article by H M 
Adams,” published 
Neuropathology and lLaperimenta 
Waverly Press, Baltimore 


A 
= 
(6) 
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hateral 
to and 
cerebral 


" Note the 


visualization 


posterior 


thye 
is ot 

the 

(A), 

(B), 


partieto 


irterwny 


Vount 


circulation 
ce rebral 


arteries 


vertebral 


cerebral 
the pos 


size of 
terior cerebral artet is 


CIRC] 


Col 


artery 
miter 

re 
arterio 
Ktent of 
thee 


artery 


posterior 


alcarine 


cipital 


will 


ram 


Taveras 
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view of a vertebral 
alter lation ol 
( note Selver 
posterior cerebral 
than the lett Phe 


(arrow) 1s small 


hip, (Case Y) Bosal 
taken four months 
caroud artery 
the right 
considerably 


tone 


right imternal 


clamp Wi k ) 
larwer 

communicating arter 
the collateral 
uperficial arterial anastomeost 


artery 1 


posterior 


hecause, apparent! circulation 


taking place vin the 


(see 9) 


(i‘S 
‘ 
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hig. 9 (Case 9).—-A, vertebral arteriogram taken at same time as Figure & (four months 
itter carotid lyation). Considerable increase im the size and number of vessels in the dis 
tribution of the anterior temporal artery (.1) and posterior temporal artery (B) is seen 
bnlarged ecalearine (C) and parieto-occipital branches (/)) and direct anastomoses with 
the distal branches of the posterior temporal and angular arteries of the middle cerebral group 
Ihreet end-to-end anastomosis between the parieto-occipital and the posterior parietal 
branch of the middle cerebral artery. Fine communications (G) between an unnamed branel 
(artery of the splenum’) of the posterior cerebral artery and the pericallosal of the anterior 
cerebral artery, with excellent filling of the pericallosal (//) and its branches, the precuneal 
(1) and the paracentral (/). A small anastomosis between the posterior and the anterior 
cerebral arteries (A) in the cmpulate suleus. small end-to-end anastomosis (/.) between 
the anterior temporal branches of the posterior and the middle cerebral artery 


B, photograph of a specimen showing direct anastomoses between the posterior and middle 
cerebral arteries (21) and the pericallosal and posterior cerebral arteries (B). Reproduced 
trom article by HL M. vander kecken and RK. D. Adams,” published in Journal of New 
huthelogy and Ll.xpertmental Neurology, by Waverly Press, Baltimore 
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middle and anterior cerebral arteries, as 


described above and shown in Figure 9 


Demonstration of Collateral Circulation 
Between Right and Left Pericallosal 
Arteries 


\ communication between the right) and 
left pericallosal arteries was shown in Case 
described above, when left carotid artert 
ography Was performed four months after 
ligation of the right cervical internal carotid 
Source III: Anastomoses Between 
External and Internal Carotid Arteries 


A. By Way of Ophthalmic Artery 


18902 1893, 


strated that dye injected into the external 


in and demon 
carotid artery appeared the ophthalmic 
Bergstrand, Oliveerona, 
in 1936,* and Ray,?* in 1941, 


as well as others, described the details of 


artery Im ¢ adavers 


and Tonnis, 


this collateral circulation 


Possible means of collateral circulation 


from the external to the internal carotid 


arteries via the ophthalmic artery are the 
external maxillary, the internal maxillary, 
The 
nasal and angular branches of the external 


and the superficial temporal, lateral 
maxillary artery anastomose with the dorsal 
nasal and palpebral branches of the ophthal 
mic artery. The internal maxillary artery 
joins with the lacrimal branch of the oph 
thalmic artery by way of the middle menin 
geal. In addition, — the 


deep temporal 


branches of the internal maxillary artery 


connect directly with the lacrimal and, 


through the temporal bone, with the middle 


meningeal and thence with the lacrimal. The 


infraorbital branch of the internal maxillary 
The 
sphenopalatine branch of the internal max 
lateral 


also anastomoses with the ophthalmic 


lary, through its nasal branches, 
anastomoses with the anterior and posterior 


The 


superficial temporal connects with the laert 


ethmoidal branches of the ophthalmic 


mal and palpebral branches of the ophthal 
mic by the zygomatico-orbital branch and 


with the lacrimal and supraorbital branches 


Vount—Tarera 
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of the ophthalnaire by wav of the frontal 
branch 
anasto 


Although anatomically there are 


moses of the external carotid artery with 
the ophthalmic artery by way of the external 
maxillary, the internal maxillary, and the 
superficial temporal arteries, arteriography 
has demonstrated that the greatest contrib 
utor in this triplicity is the internal maxi! 
lary. The internal maxillary artery, together 
with its middle meningeal, deep temporal, 
and infraorbital branches, as well as_ the 
ophthalmic artery, have been shown to have 
enlarged two to three times their previous 
size the arteriograms when films 
taken before ligation of the cervical internal 
carotid artery are compared with those taken 
after the ligation, Qn the other hand, the 
superficial temporal and external maxillary 
arteries have remained the same size as, o1 
are only shghtly larger than, they were be 
When the 


lumen of an artery 


fore the ligation diameter of the 
is doubled, the area of 
the lumen ts increased four times. Therefore, 
the capacity of the artery is correspondingly 
increased 
Marx,*” in 1949, published the arterto 
graphic demonstration of this collateral ei 
culation in patients with thrombosis of the 
internal carotid artery. This was also shown 
by Seaman, Page, and German,*! in 1949; 
by Denny- Brown,’ in 1951, and by Sachs,*” 
in 1954 
1954." 


Paveras and Mount, in 1953 7% and 


demonstrated this collateral in 
seriographic arteriograms taken of patients 
who had previously had the internal carotid 
irtery ligated for the treatment of intra 
cramal aneurysms 

Caste Il 


ternal and the 


Collateral circulation between the « 


mitertor carotid arteries by way 
hack-flow through the ophthalmic artery 
A 53-year-old 


Neurological 


woman wat admitted to the 


Institute with an eight-day histor 


oft drooping of the right upper eyelid The night 


before admission she developed pain in the right 


eye and right side of the forehead. double ston 


headache, nausea, vomiting, and stiffness of the 


neck, On examination her 


pulse as OOF re 
2000/90 


tions 20, and blood pressure There were 
complete dysfunction of the 
97,000 red blood cell per 


cerebrospinal 


right third nerve and 


culne millimeter ion the 


ve 
> 
of 4 

7 


& 
1M. A, ARCHIVES OF NEUROLOGY AND PSYCHIATRY) 
‘ Demonstration of back-flow from external to internal carotid through 
thalmiec artes 
preoperative scriograplin postoperative seriographi arterniovran lout 
onths after carotid ligation Note enlargement of ophthalmic artery (C), internal maxillary 
rier (J)), middle menimpyeal artery (/:), deep temporal artery (/°), and infraorbital (G) 
irter Note the comparative size of these arteries before and after ligation of the interna! 
rotid arter Note also that the aneurysm is no longer demonstrated 
\rienopraphy performed 10 days later showed although the degree of the back-tlow was 
weular aneurysm of the internal carotid artery variable This demonstrates the ever 
t the junetion with the posterior commumecating Heat lat ft 
yresent collateral circulation © w brain 
irtery (Fig. 104). It measured 10 by 0.7 em 
he right cervical internal carotid artery was through the ophthalmic artery. In none of 
ivated with a Selverstone clamp. Four months the cases did the contrast material satisfac 
iter an artertogram showed the imternal carotid torily outline the anterior cerebral artery 
rtery to be completely ligated (Fig. 108). The (nly the middle cerebral arterial tree was 
infernal maxillary artery and its middle meningeal! ’ 
well shown, in addition to the internal carot 
leep temporal, and mfraorbital branches were en pa 
irged to about twice ther previous sizes and the ul artery adjacent to the sella turcica rhis, 
ophthalmic artery was about two and one-half times again, emphasizes the importance of the 
its previous diameter The ternal carotid artery collateral circulation by way of the anterior 
dj 
in the region of the sella turciea and the middle part of the circle of Willis 
erebral artery were well demonstrated im the late 
irterial phase. The aneurysm was ne longer visual 
B. By Back-Flow from External into Internal 
ae Carotid Artery When Common Carotid Arter 
y 
(Comment This case illustrates the en 
Is Ligated 
largement of the anastomosing arteries in 
attempt to imerease the collateral cireula When the common carotid artery is hi 
tion, especially the internal maxillary and its gated, the direetion of the blood = flow in 
branches, the middle meningeal, deep tem the first part of the external carotid artery 
poral, and infraorbital, as well as the oph usually Is reversed, so that blood tlows 


thalmic artery 


all 21 


who had had ligation of the cervieal internal 


Progress arteriography in patients 


carotid artery only showed back-tlow 


through the ophthalmue artery im all cases 


from the external carotid into the internal 


carotid in an effort to supply the bram with 
rich 


a sufficient amount of blood. There are 


anastomoses among the branches of the 


external carotid of the same and opposite 
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sides, as well as with the vertebral artery 
and the branches of the thyrocervical trunk 
An especially rich collateral supply comes 
the 


superior thyroid, and thence into the ex 


from the inferior thyroid artery to 


ternal carotid 

The rich potential collateral circulation 
is believed by many to make ligation of the 
common carotid artery a safer procedure 


This 


immediately 


than ligation of the internal carotid 
collateral supply may not be 
the blood 


flowing from the internal carotnl into the 


available, and may actually be 


This shown by Sweet 
1948 and was contirmed 


by Brackett and Mount * in 1950 


external carotid 
and Bennett ** in 
However, 
Jefferson '® pointed out that, although the 


How may be from the internal carotid inte 
the external carotid in some cases immedi 
ately after ligation of the common carotid, 
the direction of the blood tlow will be from 
the external carotid into the internal carotid 
in a short time. How soon this oceurs wall 
depend upon the relative richness of the 
collateral circulation of the 


two arteries 


Arteriograms obtained by insertion of the 
needle into the internal carotid artery above 
the ligated common carotid artery show 
merely the usual external and internal ea 
rotid artery distributions, and no conclusion 
as to the direction of flow could be drawn 
The following case gives indirect: evidence 
of the back-tlow 


artery into the internal carotid 


from the external carotid 


bach 


Inturcation 


Case 12.—Indirect demonstration of the 


flow from the external carotid at the 


of the common carotid artery 
49-year-old 


followed by 


Three years before admission this 


woman had sudden onset of headache, 
a convulsion and then coma, which lasted 24 hours 
On recovering consciousness, she had a left hemi 
paresis, and blood was found in the spinal fluid 
Right sided headache and mental changes appeared 


half The 


slowly and 


two and one years prior to admission 


hemiparesis improved for two years 


then 


began lo yet worse kxamination showed 
spasty leit hemupare ss and rotatory nystagmus 
on left lateral gaze. N-rays of the skull revealed 
caleiheation m the right imternal carotid artery, 


and carotid arteriography howed an 


30 by 17 bn 


of the right mternal carotid 


aneurysm, 


measuring 17 mm. at the bifureation 


irtery the 
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anterior cerebral divisions. Ligation ot the 


and 


! 
right common carotid artery was performe: 


lrowress arterrowraphy verformed 


four months later by way of the left) common 


carotid artery showed the left mternal carotid dis 


tribution and right anterior cerebral artery; but 
carotid 
bot! 
mternal 
tilled! 


right im 


and internal 
both muddle 


the 


when the right external 


arteries were compressed and 


anterior cerebral arteries right 


carotid artery in the parasellar region, were 


and no aneurysm was demonstrated \ 


ternal carotid arteriography was unsuecesstul, 


since the lumen of the internal carotid artery could 


not he entered with the needle 


Comment ease indirectly demon 


strates the back-tlow from the external ea 


rotid into the imternal carotid at the 


bifureation of the common carotid, since 


internal carotid compression on the side ot 
the ligated common carotid artery so low 


ered the pressure in the internal carotid 


adjacent to the sella and in the middle cere 


bral artery that they filled) from the othe: 


side, whereas before compression only the 
left middle cerebral and both anterior cere 
bral arteries were shown. It is) possible 
that some of the back-tlow may have been 


through the ophthalmic, but were any great 


portion contributed via the ophthalmic, 
is doubtful that carotid COMPTession On 
side would have had much effeet on lowes 
ing the 


and hence 


pressure in the internal carotid, 


promoting better filling the 


artertogram 


C. By Anastomoses Between Meningeal Branch 
of Internal Carotid Artery and Middle 
Meningeal Artery 


\nastomioses between these two arteries 


have been deseribed by anatomists and have 
been shown arteriographically by Denny 


had 


of the right internal carotid: artery in the 


Brown! in patient who occlusion 


neck and carotid’ canal 


Case 13 


\nastomese between the 


branch of the internal carotid artery and the middle 
menmpeal arter 

This 56-vear-old woman had the signs and iy 


toms of an internal carotid artery-cavernous simu 


fistula on the lett, bat the arteriqeram had demon 
strated tts right side 


won She 


presence on thie two 


before the present admis had heen treated 


by ligation of the right cervieal internal carotid 


| 
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Fig. 11 (Case 13) 
internal 
4 the 
meningeal artery. the 
position of the internal carotid: ts 


Demonstration of 


shown 


urtery and the right mternal carotid artery imtra 


cramally. After operation, the bruit disappeared, 


the eve receded, and there remained only some 


visual impairment on the left and mild external 


rectus paresis on the left. Four days bhetore re 
«imission the left eye suddenly became congested 


und wollen showed reduced propto 


is, external rectus paresis, dilated and fixed pupil, 


reduced corneal reflex, and reduced vision, all on 


the left side The left carotid aurteriogram showed 
Inlateral filling of the middle and anterior cerebral 
irteries The right carotid arteriogram showed 


closed 


urtery was enlarged and anastomosed with the 


the chump to be middle meningeal 


menmnpgeal branch of the mternal carotid, with some 


filling of the internal carotid in the parasellar 


resion and a small amount of filling of the cavern 


ous (Figo and 


D. By Other Communications Between 
Internal and External Carotid Arteries 
(Retia Mirabilia) 


\natomists Testut Batson,' and others 


have desertbed, and all neurosurgeons have 


seen, small anomalous arteries which extend 


from the various branches of the meningeal 
arteries through the dura and anastomose 
with the arteries on the surface of the brain 
Since the meningeal arteries m the dura are 
in communication with the arteries of the 


scalp by anastomoses through the bone, any 


ARCHIVES 


collateral circulation 
carotid artery via meningeal branch of 
one-second seriographic film shows the external carotid and the enlarged middle 
two-second film shows the imternal carotid artery (1)) (the exact 


walopyracet (Diodrast) in the cavernous sinus 


Ok NEUROLOGY 
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from middle meningeal to 
internal carotid 


preoperative films), and a small amount ot 


of the branches of the external carotid ar 
tery which supplies blood to the sealp or the 
base of the skull could, under special cir 
blood to the 


cumstances, supply cerebral 


hemispheres 


Two such communications have been 


demonstrated arteriographically 
Case 14 


middle meningeal artery and the 


Direct between the 


communication 
cerebral 
artery 

\ 33-year-old woman had sudden onset of head 
ache, drooping of the right upper eyelid, and double 
vision. Arteriography showed an aneurysm of the 
internal carotid artery. She was treated by ligation 
of the internal carotid artery in the neck; and 
when the internal carotid artery disintegrated as 
the intracranial approach was being made, it was 
necessary to ligate the imternal carotid the 
posterior communicating arteries \ right com 
mon carotid arteriogram performed two months 
after the operation showed a considerably enlarged 
middle meningeal artery, which anastomosed with a 
branch of the orbitofrontal in the region of the 
Sylvan point and then supplied blood to the middle 
cerebral artery with resultant filling of the orbito 
Rolandic, 
branches (Fig. 124 and B) 


frontal, pre Rolandie, and post Roland 


Comment..-Since the internal carotid ar 
tery had previously been ligated in the neck 
and intracramially, the middle cerebral ar 


tery could not have been filled by way of 
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big 2 ase Direct 
irtery 
1, The tiln 


om the 


and one-halt 


(RY) 
macddle 


taken at one 
internal carotid 
ing arteries the enlarged 

the middle cerebral arteries (/:) 


B, the 


film taken at two and one-halt 


meningeal artery (J?) and the orbitofrontal (/:), pre-Rolandi 


Roland (/1) branches of the muddle 


the mternal carotid or by back-flow through 
the ophthalmic artery. In the stereoscopr 


and seriographic arteriograms it was pos 


sible to follow the contrast material directly 
from the enlarged anterior branch of the 


middle 


mirabtha, and thence 


meningeal artery into the retia 


into the orbitofrontal 

branch and into the middle cerebral artery 

itself 
Case § trom 


Direct anastomeose oceipital 


bone and dura wath the 


described earlier in this article.) 


irtenes through the 


posterior branches of the cerebral artery 


(This case ts 

When enlarged arterial vascular channels 
are seen in the skull, there is a contribution 
from the external carotid artery to the ar 


termovenous angioma 


Comment 


It is clear that the collateral circulation 


of the cerebral hemisphere is from multiple 


sources and is variable potential for 


collateral circulation ts great, as has been 
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seconds 
meningeal 


seconds Cone of 
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middle meningeal and middle cerebral 


(one of stereoscopic pair) shows the clamp 


the chps on the internal carotid and posterior communicat 


artery and orbitofrontal branches ot 


(775. 


shows the middle 
and 


stereoscopic pair) 


(/ Roland 


cerebral artery 


demonstrated clinically im the patients whe 
had both common and external carotid ar 
teries ligated without complications; and as 
has been demonstrated anatomically by 
Willis, by 


Way 
the direct end 
distal 


and posterior cere 


of the cirele of 


to-end anastomoses branches 
of the anterior, middle, 
bral and by the 


tween the 


arteries, anastomoses he 


external and internal carotid 


arteries. In addition, the existing anasto 


vessels enlarge, as do hypoplasti 


arteries, in response to the differential im 
blood pressure between the jomed arteries 
Thereby the 


cerebral blood tlow ts 


ble 


dependent upon the pressure head and the 


rate of 


increased, since the rate of flow 1s 


resistance to the flow of the blood through 
the vessels. The important consideration ts 
the rapidity with which this collateral ei 
culation can be established. Kety has 
shown that, although the brain represents 
but 207 of the total 


16.66% 


body weight, it nor 


mally receives of the total output 


| 
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1 M 


of the blood from the heart and consumes 
20% of the 


body 


oxygen used by the whole 
lurther, the brain cells will live only 
eight minutes without oxygen. Hlenee it ts 


evident that the collateral circulation must 
be rich in order to permit sudden ligation 
or occlusion of a major artery to the brain 
or if the potential is present, though the 


circulation is not wnmediately available. 


gradual occlusion is possible without com 


plications 


Summary 


The 
Is by 


bram 
circle of Willis, by anasto 


branches of the 


collateral circulation of the 
way of the 
moses of the 


each other, and by anastomoses between the 


anterior, 


and posterior cerebral arteries with 


external and the internal carotid 


artery 
This has been demonstrated arteriographi 
cally im patients who had previously been 
intracramial and in 


treated for aneurysis 


patients with spontaneous cerebral throm 


beasts 


2. While the circle of 


iportant 


Willis ts 


collateral 


the most 


source oft ecrrculation 


and its anterior is the dominant con 


part 


tributor, it is extremely variable, sinee it 


is usually irregularly devefoped. According 


tw Riggs, the circle of Wallis as complete 
so-called 


of cases 


and conforms to the normal pat 
tern im only 

3. Direct anastomoses of the anterior 
middle and posterior cerebral arteries with 
well deseribed an 


leecken \dams, 


each other, which were 


atomnecally by vander and 


have been demonstrated arteriographically 


There are direct end to-end anastomoses 


or smaller follows 


middle 
the frontopolar with the 


connecting channels as 


(a) Between the anterior and the 


cerebral arteries 
orbitofrontal; the anterior, middle, and pos 
terior internal frontal with the orbitofrontal: 
the posterior internal frontal with the pre 
Kolandic; the paracentral with the Rolandic, 
and the precuneal with the post-Rolandic 
(hy) 


cerebral the 


Between the anterior and posterior 


precuneal and pericallosal 


with the parieto-oceipital 


IRC HINES OF 


VEU ROLOGY AND) PSYCHIATR) 
(c) Between the posterior cerebral and 


the middle cerebral: the  parieto-oceipital 
with the posterior parietal and angular; the 
calearine and the posterior temporal with 
the posterior temporal of the middle cere 
bral, and the anterior temporal branches of 
the two arteries 

(d) Among various branches of both an 
terior cerebral arteries, m addition to the 
anterior communicating artery 

4. There are communications between the 
external and internal carotid arteries and 
their branches by way of the ophthalmic, 
by back-flow 


internal 


from the external into the 


carotid, by anastomoses between 
middle meningeal and the meningeal branch 
of the internal carotid. and via rete mirab 
ile 


Neurological Institute, 700 West 168th St 
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In several recent experimental and clin 
ical studies the action of chlorpromazine 


( 2-chloro-10-[3-dimethylaminopropyl| phe 


nothiazine hydrochloride) upon central ner 


structures has been studied. Thus, 


yous 


Laborit and Huguénard '® demonstrated its 


yeneral sedative action, and Courvoisier et 


al? reported several effects of the drug 


which were due to its central depressing 


its vasodilating, muscle-relax 


action, £., 


ant, and antiemetic properties groups 


also pointed out that chlorpromazine poten 
tiated Dobkin et al.,* 


more, have shown that it depresses reflexes 


anesthesia further 


elicited from the respiratory tract. Terzian '* 
Hiebel et al.® the effects of 
chlorpromazine upon the IG. They found 


and studied 


that the drug induced a synchronized pattern 


with slow waves and spindles, due to its 


depressing action upon the reticular activat 


ing system of the brain stem. Similar results 


have been obtained by Turner et al.'* and 


others in clinical studies. 


Chlorpromazine has also been used as a 


muscle-relaxant in motor disorders and psy 


chic states characterized by spasticity or 


tension (Lehmann and Haurahan '* and 


Basmajian and Szatmari'). It was recently 


reported by Henatseh and Ingvar ® (1956) 


that chlorpromazine diminishes or blocks the 
the 


rons which innervate the muscle spindles 


activity of so-called gamma motoneu 


and that this effect was probably exerted 
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Effects of Chlorpromazine on Cerebral 
Circulation and Electroencephalogram in Cats 


DAVID H. INGVAR, M.D., Lund, Sweden, and ULF SODERBERG, M.K., Stockholm 


to reduce the cerebral 


the reticular 


This action of 


through an influence upon 
system of the brain stem. 
the drug may be of significance for the 
explanation of its effect upon the muscle 
tone, 

The present study was carried out with a 
new method of recording the cerebral blood 
How (Ingvar and Sdderberg *), by which it 
has been demonstrated that general changes 
in the kG may be accompanied by changes 
of the 


Var °; 


cerebral vascular resistance (Ing 


Ingvar and Soderberg ®). It has now 
been found that chlorpromazine in the lightly 
anesthetized preparation reduces the cerebral 
vascular resistance and that spindles and 
slow the 


waves at time 


in the EEG, 


may appear 


Method 


The method, which is described in detail else 
where (Ingvar and Soderberg *), measures the out 
flow from the cannulated superior sagittal sinus 
(after elimination of diploic anastomoses) by an 
electric drop recorder. Preparations under pento 
barbital (Nembutal) ( Penthothal) 


anesthesia or of the encéphale or cerveau tsol 


or thiopental 


type (prepared under ether, followed by thio 
pental) were used. The EEG was recorded with 
bipolar leads from rostral parts of the brain 


The blood pressure was measured in the femoral 
artery with an electromanometer. Chlorpromazine* 
was slowly administered intravenously in a 0.5% 
solution (usually in doses of 1 mg. per kilogram ) 
or intra-arterially, in the carotid artery 


skin 


The ear 


temperature was measured as an index of 


cutaneous blood flow 


Results 


In the lightly anesthetized animal with 


intact brain stem chlorpromazine was found 


vascular resistance 
*The preparation Hibernal was provided by 


\. B. Leo, Halsinghorg, Sweden 


| 


HLORPROMAZIN! BRA] 


|.—Cat, light pentobarbital 


leads on anterior suprasylvian gyrus 
below upper diagram 


CIRCULATION 


( Nembutal) 
cerebral blood flow, and ear skin temperature 


AND 


« 


anesthesia. Upper diagram 
Lower diagram: EEG 


bk pr essure, 


tracing from bipolar 


Tracings J to 5 correspond in time to periods marked 
In record of cerebral blood flow the length of every vertical line repre 


sents the time interval between two successive blood drops from the cannulated superior 


sagittal sinus 


ends of the vertical lines (cf 


A curve inversely proportional to the flow is thus obtained by joining the upper 
calibration to the right). 4, 


intravenous injection of 1.25 


mg/kg. of chlorpromazine; #8, intravenous injection of 3y/kg. of epinephrine. Note increased 


cerebral flow immediately 
drop in blood pressure 


after the injection of chlorpromazine 
ar skin temperature increases also, indicating cutaneous vasodilatation 


(4) im spite of transient 


EEG records demonstrate a change into a spindle pattern, which is uninfluenced by epineph 


rine (B) 
Qn intravenous injection there was gener 
ally an initial phase of very marked vaso 
dilatation in the brain, followed by a period 
After an 
initial transient drop, the blood pressure 


of less pronounced dilatation, 


was then observed to decrease substantially 
(Courvoisier et al.4). The reduced vascular 
resistance in the brain lasted several hours. 
Cerebral vasodilatation was also observed 
after injections in the carotid artery. 
Concomitantly with the vasomotor changes 
there was generally a decrease of the cortical 
state of excitability, which in the EEG was 
shown by the appearance of spindles and 
slow waves in a synchronized pattern ( big 
1). This confirms the findings of Terzian '7 


and of Hiebel et al." 


Ingvar—S oderberg 


In encéphale isolé preparations chlorpro 
mazine induced a marked reduction of the 
systemic blood pressure, which made it im 
possible to judge whether an active change 
of the cerebral vascular resistance took place 
or not. In the EIcG there was generally a 
likely 


ascribed to the failure of the systemic circu 


depression, which most could be 


lation It should, however, be pointed out 


that the general level of the systemic arterial 


pressure ts, as a rule, lower in the encéphale 


isolé cats than in animals under light pento 
barbital anesthesia 
The 


resistance 


the cerebral 


were not seen in cerveau isolé preparations 


effects upon vascular 


and the described above 


IS 5 


1 4 5 
A 
| 
= 


1M. A. ARCHIVES OF VEUROLOG) IND) PSYCHIATR) 


: 10 sec 


records of blood pressure, cerebral blood 


Kip. 2—Cat, cervcan tot preparation Upper diagran 

ow cef. Fig. 1), and ear skin temperature Record imterrupted every 4) seconds. Between the two 

thick vertical lines, my/ke. of chlorpromazine wes administered intravenously. Lowet diavram: In 

polar KEG leads trom cruciate area Cupper tracing) und anterior suprasylvian gyrus (lower trac 
marked in upper diagram by numerals 1 to 4 Note decreased cerebral blood 


ing) during time periods 
No effects in the F kh 


flow as a consequence of the fall in blood pressure 


2) or in deep pressure, a finding which has been iter 
preted to show a sympatholytic action of 


The effects of epinephrine upon 


‘intereollicular seetion) (hig 
ly anesthetized preparations 

In accordance with the findings of Cour 
et al? and of boster et 


the drug 
the cerebral functions after chlorpromazine, 


requires further investigation. The 


ot epinephrine after chlor however, 


administration 
reduction of the blood action of 


promazine gave the drug upon the cutaneous cir 


| 125 

| «fo 

dropsy 
y 
4 


CHLORPROMAZINE. —CEREBRAI 


culation (measured by the ear temperature ) 
was also in good agreement with the findings 


of the above-mentioned authors 


Comment 


Phe main result of the present investiga 
tion is that chlorpromazine has been found 


to reduce the cerebral vascular resistance 


No reduction could, however, be seen from 
chlorpromazine when the main part of the 


reticular activating system was eliminated 


anatomically (cerveau isolé preparations ) o1 


functionally (deep barbiturate anesthesia ) 


lhus, the effect of chlorpromazine may be 


exerted upon those structures im the brain 


stem which influence the cerebral circulation 


(Ingvar?) and which form a part of the 


reticular activating system (Moruzzi and 


Magoun '*). Whether changes in cerebral 


blood flow are elicited by Vasomotor nerves 
or humoral systems whether they are a 
passive consequence of altered electrical ac 
tivity can, however, not be stated here. In 
this connection, the Investigation of Foster 


et al. in man may be recalled. They con 
that 


dilatation in an extremity mainly as a result 


cluded chlorpromazine induced vaso 
of its central action, although the local ef 
fects of the drug in the peripheral vessels 
were substantial. The peripheral and cen 
tral actions of chlorpromazine upon muscle 


blo 


by Soderberg 1% 


flow have also recently been studied 


Chlorpromazine, which, like the barbitu 
a sedative action, would seem. to 


Smaller 


rates, has 
differ 


barbiturates, 


from these drugs doses of 


sufficient to evoke barbiturate 


spindles in the 1G, would not induce such 


marked cerebral 


changes the vascular 


resistance as chlorpromazine did, although 


both types of drugs lowered the blood pres 


sure. It may in general be said that the 
states of decreased cortical excitability. and 
reduced cerebral vascular resistance after 


chlorpromazine are more similar to those in 


ordinary sleep. In sleep there in contrast 


to the anesthetized state-—a slight reduction 
of the blood pressure together with a sig 


cerebral vascular 


nificant 


lowering of the 


4 


Ingvar dderberg 


CIRCULATION 


AND EEG 


resistance 


( Sokolott '") It 


pointed out that the cerebral vascular. state 


should also be 


after chlorpromazine, with its depression of 
the IEG, differs principally from the state 
of cortical “arousal,” in which there is also 
a decrease of the cerebral vascular resistance 
concomitant with desynehronization of the 
I: 

9 


berg 


(Ingvar ? Ingvar and Sodet 


In view of the reported relation between 
cerebral vasomotor tone and psychic disease 


(Shenkin et 


chlorpromazine in 


and of the wide use of 
disorders, the 
present new information on the drug would 


psychic 


significant 
added 


ployed (1 img. per kilogram) chlorpromazine 
seems to have 


It may be 


that in the doses em 


a much more dramatic action 


upon, e. g., the muscle tone ( Henatseh and 


Ingvar ®) than upon the EEG. Such a dose 
may completely eliminate gamma motor ac 
tivity, while the effeets upon the EEG are, 


although evident, rather small his obser 


vation would justify the assumption that 
the reticular activating system may be re 
garded as consisting of several funetional 


units upon which 


chlorpromazine exerts 


different effeets (THiebel et al.®) 


Summary 


( hlorpromazine reduces the cerebral Vas 


cular resistance in cats with an 


Infact and 


functioning brain 


with the 


tem Concomitantly 


vasodilatation, slow 


spindles and 
Waves may appear in the cleetroencephalo 
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Injury of Cornu Ammonis 


Seizures originating in the temporal lobe 
have been associated with the pathological 
findings of sears in the cornu) ammonis 
(hippocampus) since 1825, when, according 
first 


noticed macroscopically detectable lesions in 


to Gastaut,'’ Bouchet and Cazauvielh * 


this area. It has been argued in the past 
(a) that such lesions may be secondary to 
the epileptiform attacks, (>) that the hippo 
campus 1s not concerned with motor activi 
ties and, consequently, is not likely to be 
concerned in motor fits, and (¢) that similar 
lesions may be found in nonepileptic sub 
jects. Nevertheless, seizure discharges were 
evoked upon stimulation of the hippocampus 
by Kaada,* Green and Morin,‘ and Morin 
and Green ®; and motor fits have been seen 
by Kaada, 


and 


Jansen, and 


Andersen,® Green 
Such dis 


charges, spreading to the rest of the brain 


Shimamoto,’ and others. 
apparently via the temporal lobe more read 


ily than via the fornix,?” have indicated 
that from. the 


hippocampus affects the cortex more readily 


seizure discharges elicited 
than seizure discharges induced by stimu 
lation of the amygdala. Finally, some au 
thors have found damage to the hippocampus 
in an extraordinarily high percentage of 
CASES of temporal lobe epilepsy o-11 


In the course of an investigation on the 


ettects of temporal lobe lesions, 15 cats out 
of a total of &2 developed motor fits, and & 
additional 


animals showed 


symptoms pos 
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Experimentally Induced Epilepsy in the Cat with 


JOHN D. GREEN, D.M. (Oxon.); CARMINE D. CLEMENTE, Ph.D., and JACOB de GROOT, M.D., Los Angeles 


sibly due to sensory seizures. This paper ts 


concerned with these 23 cats 


Materials and Methods 


klectrolytic lesions 
the Horsley-Clarke 


were made bilaterally wit 


stereotaxic apparatus and a 


ID. ©. lesion maker. Surgical lesions were made 
by incision or aspiration. ‘The animals were all 
adult cats in healthy condition at the time of 
operation, They were observed preoperatively for 


at least one week and on the average ot two 


months postoperatively, some considerably longes 


(up to six months) and others for less time, 
especially in the cases of death in status epilepticus 
Behavior Was recorded cimematograplically, and 


some of the animals are illustrated in 


a tlm pro 
duced at the University of Califorma 


Results 


In the majority of cases the postoperative 
recovery was uneventful during the first 
week. Behavioral and physiological changes 
other than seizures have been described else 


where This paper deals only with the 


epileptiform condition the 


pathological findings in a group of 23 adult 
cats 


associated 


The temporal lobe epilepsy occurred 
chiefly in the first two postoperative weeks 
Subsequently the seizures abated but in one 


Instance Were seen to recur after six weeks 


Characteristics of Seizures The charac 
teristic seizure sequence was often arrested 


at one or another stage but was otherwise 


very constant. At times seizures could be 


triggered by repeated click stimulation, by 
Hashing light from a stroboseope lamp, on 
by tactile 
\t other 


fits, 


sumulation (repeated stroking ) 


times it Was impossible to trigger 
and it was felt that the state of the 
animal, or possibly the element of 


Was important I he 


Surprise, 


cats showed 


“prodro 


mal the head 


activity 


sudden 


turning of 


4 

q 

; 


A 


A 


to the right or left, tixed staring, crouching, 


or peculiar arrested postures Sometimes, 


more organized prodromal signs were ob 
served, such as pouncing on the floor of the 
cage or walls or patting the air as if with 
a toy. Pupillary dilatation was usually the 


first sign of an approaching and was 


followed by salivation, gagging, and clonic 
facial twitching, im that order. The 
facial twitehing was then suceeeded by a 
march of movement from the face to the 


hindlimbs. A 


phase Was seen occasionally, but the 


neck, forelimbs, trunk, and 
tom 
movements were almost always clon 

Some animals showed curious behavior at 
One crouched with 


When touched, 
it leaped about 3 ft. and again assumed the 


the onset of the seizure 


fur erect and ears laid back 


ame position, This was repeated a number 


of times without a full 


motor fit ensumy, 
Lhe ke appeared to be well uted, and 
cid collide 


Another cat seemed to display feat 


the anmnal net with adjacent 


objects 
of a cheker as the seizure began, although 


indifferent to it between fits. Between seiz 
showed a 


the 


ures many annals behavior pat 


would snarl at 
opened and the hand inserted 


tern resembling fear 


the investigator when door was 


would 
run away from other cats or snarl and strike 
held in the 


when front of cages of other 


This seemed progressive, for if the 
cat was presented to a series of animals in 


this way, ts behavior became hore and 


hore adverse Three cats seemed lo become 


hyperesthesic when stroked, and this also 


accentuation. of 
the 


was followed by apparent 


fear of other eats and of Investigator 


If such behavior patterns may be considered 


then we 


is seizures, add an 
other & cats, making a total of 23 with 
eizures out of the 8&2. The seizures seen 


occurred chietly during the first three post 
operative weeks, commonly starting on the 
econd or third day. In one animal seizures 
recurred after an interval of six weeks 
Pathological the &2 


stuched, cases in 


Findings... Among 


there were 47 
Which the amygdala was involved and 17 
cases in which the piriform cortex was im 
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volved. In 25 cases the hippocampus was 
the 15 


cats that developed motor seizures there was 


damaged; however, among all of 


extensive hippocampal involvement. There 
was also minor hippocampal involvement in 
all cats 


(eight) with signs suggestive of 


sensory seizures. Thus, two animals with 


hippocampal involvement showed no abnor 
malities whatever, but their lesions were 
mininal. 

Of the 15 cats with motor fits, 11 showed 
signs suggestive of fits.” The re 


very soon 


“Sensory 
died 
operatively or had very extensive lesions 
had tits 
there was no apparent involvement of any 


maining four either post 


In four of the cats which motor 


structure other than the hippocampus. In 
these animals only the dorsal hippocampus 
was destroyed, so that the temporal lobe 


Was not involved in any way. In seven cats 


there was very extensive hippocampal de 


struction, These animals are particularly 


interesting because the primary lesion was 
not im the hippocampus itself but in the 
amygdala and periamygdaloid cortex (Text 


igure). Of these seven cats, six had ex 


tensive bilateral injury to the hippocampus 
our examples are illustrated in Plate 1 (at 


9, 40, 42, and 60 days postoperatively ) 


Ventral view of the brain of a cat killed 
after the electrolytic were made 
Chis animal had grand mal seizures, commencing 
on the fourth postoperative day Note the 
hippo ampal destruction im this animal 
in the Plate illustrations (9 /)) 


Thine 


days lesions 


| 
AM\08 
| * 
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Plate 1 rhese figures show cross sections of the brain stem and hippocampus of four 


animals which had seizures and which lived for 9, 40, 42, and 60 days after the production 
of the lesions. In the upper left corner is a similar cross section from a control (C) animal, 


not operated on, and in the lower right corner is a higher magnification of the dorsal hippo 
campus (J). 7/1.) from the 40-day specimen. Thionine stain 


The hippocampa of the same animals are shrunken and 


and the cell laver: 
shown in. 


2 at higher magnification showed a wavy, irregular outline 


and an example in which there was unilat Phe hippocampus receives its blood sup 


eral destruction only (at 177 days) The ply from. the 


anterior choroidal and the 
latter animal did not have motor fits The 


posterior cerebral arteries. The vessels le 
injury strongly suggests vascular damage to in the groove at the 


edge of the gyrus 
the hippocampus. There are extensive cell 


dentatus and are seen well in the last figure 
death, scarring, gliosis, neuronophagia, and of Plate 2. Vessels 


pass into the hippo 
loss of normal cell pattern, followed by 


campus through a pial cleft, and the enter 


partial recovery, in which, however, the hilus | ing vessels are illustrated in the same figure 


of the gyrus dentatus commonly remained and in many of the other They do not 


Cc 90 
60D 
| 
SC 
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bhate Higher magnifications of the ventral hippocampus in the same four 


trated im Plate 1 (9, 40, 42, and 
Note the hippocampal involvement in each case 


appear occluded in most cases, the 
orginal injury probably caused only tem 
porary occlusion Consequently, the effects 
seen are presumably ischemic rather than 
true infaretion, and itis probable that. the 
hippocampus was damaged rather than 
totally destroyed 


Comment 


The close similarity between the hippo 
campal sears im our cats and those found 


in human CASTS ot temporal lobe epilepsy 


animals illus 


! 60 days), m addition to another cat, which lived 177 days 
as compared with the control (C) Cupper left) 


is striking. It has long been known that the 
hippocampus has a precarious blood supply 
and is easily damaged by anoxemia, carbon 
monoxide, and poisons! The choroidal 
fissure lies close to the edge of the sella 
turcica and tentorium, and it is easy to 
imagine compression of the hippocampal 
vessels in the choroidal fissure against this 
rigid edge. The hippocampus is more easily 
stimulated than other cerebral areas in elec 
troshock,'® and generalized electrical dis 


charges in the cerebral hemisphere may be 
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induced by light mechanical stimulation of 
the 


stimulation.’ 


hippocampus, as well as by electrical 


It is clear that seizure discharges may 


originate in almost any area of central gray 


matter However, a distinction may pet 
haps be made between seizure discharges 
and clinical seizures. The high incidence 


of hippocampal involvement im our exper 


mental animal series and in patients with 


temporal lobe epilepsy is striking enough to 
suggest that there may be a common factor, 
that 


besides the hippocampus may not be neces 


and involvement of other structures 


sary. It would, indeed, be rash to suggest 


that all temporal lobe seizures result) from 


hippocampal injury alone 


Summary 
Motor seizures were seen in 15 of 8&2 
animals with lesions tn the temporal lobe 


sen 
\ll 


the hippocampus 


and hippocampus. Signs suggestive ot 
sory seizures were seen in eight more 


23 had 


involvement of 


animals with minor hippocampal im 


volvement showed no abnormal signs. Seiz 


ures were not seen when the hippocampus 


is not involved 
General hippocampal injury may result 
from injuries elsewhere in the temporal lobe 
The pathology of the hippocampal lesions 
in our animals resembles 


that in humans 


with sclerosis of the cornu ammonts 


Anatomy, University of Cah 


Medicine at Los Angeles (Dr 


Department of 
torma School ot 


( lemente) 
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Alterations in Mental Function and Paroxysmal 


Cerebral Activity 


KENNETH A. KOOI, M.D., and H. BIRNET HOVEY, Ph.D., Salt Lake City 


We have previously reported a study in 
which we found that certain kinds of “non 
answer” responses (NR’s) to intelligence 
test items occurred to a significantly greater 
extent among a group of epileptics than 
among a group having organic brain impair 
ment but without known seizures, and a psy 
chiatric group, respectively.? Patients with 
paroxysmal eleetroencephalographic abnor 


mality, regardless of diagnosis, also were 


found to demonstrate NR’s significantly 


more frequently than those without such 
abnormality, might be categorized 
as temporary losses of goal idea, or what 
would appear to be transient inattention, pre 
occupation, or internal distraction, The tem 
porary loss of goal idea was indicated by 
a direct admission of confusion, request for 
repetition of the test instructions, a com 
ment or criticism about the test item, a 
response to part of the question, or verbal 
ization of merely a simple association 

\s a result of these findings, our belief 
was that NR’s oceur concomitantly with 
paroxysmal electrical activity. The present 
study attempts to test this hypothesis and 
to evaluate other preliminary observations 
which suggested that “don't-know” 
sponses, requests for repetition of questions, 
and zero-quality answers, as well as NR’s, 
are associated with burst activity. In addi 
tion, the investigation was designed to deter 


mine the effeet of the test procedure on the 
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Mr. Charles I. Kroksh helped in setting up the 
clectrome voice recorder 

From the Neurology and Climeal Psychology 
Services, Veterans’ Administration Hospital, Fort 
Douglas Station, and the Neurology Section, De 
partment of Psyeluatry, University of Utah Col 


leve of Medhteime 


electroencephalographically recorded parox 
ysmal activity 


Procedure 


Subjects for study consisted of 21 patients who 
had previously shown paroxysmal activity in EEG 
recordings All had received the diagnosis of 
epilepsy except for one patient with periodic head 
aches (No. 18). The age, sex, seizure type, pre 
sumptive etiology, and significant EEG findings 
of each patient are shown in Table 1. Psycho 
logical tests were administered while KEG record 
ings were bemg made Also, electronic voice 
records were made on the EEG tape to indicate 
when questions and responses were occurring. This 
was effected by recording the output of a erystal 
microphone relayed through a Grass balance 
demodulator unit with the appropriate auxiliary 
amplification Control EEG recordings, two 
minutes with eyes open and two minutes with eyes 
closed, were made immediately before and after 
psychological testing 

The Comprehension and Similarities subtests ot 
the Wechsler Adult Intelligence Scale were ad 
ministered while the subject's eyes were closed 
These same subtests of the Wechsler-Bellevue 
Intellence Seale, Form were administered 
but with eyes open. Also, with eyes open, ‘he 
Picture-Completion subtests of both seales and 
the Digit-Symbol subtest of the Wechsler Adult 
Intelligence Scale were administered. The psycho 
logical test protocols were reviewed, and each re 
sponse was classified as an NR, a “don't-know” 
response, a request tor repetition of the question 
or a noncredit. or a credit-score answer. non 
credit-, or zero-, score answer 1s one that is not 
adequate enough to receive a credit score, € x 
saving “holler fire” when asked what to do 1f one 
were in a movie and the first to see smoke and 
fire; saving that alcohol and wood are both “tree 
products” when more precise similarities are in 
order, or mentioning a relatively inconsequential 
missing part for a Pieture-Completion item 

The EEG records were inspected, and the time 
required for the question, the question-to-answer 
period, the answer, and the interval to the next 


question were tabulated for each psychological 


| = 
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Seizure Typ. 
(irand mal, psychomotor 
(irand mal 
Psychomotor and focal, right face 
irm, and leg 
(irand mal 


(irand mal, psychomotor 

(irand mal, petit mal 

(irand mal, Jacksonian, right face 
neck, and arm 

Girand mal, petit mal 

Cirand mal 

tial 

frrand mal 

(irand mal 

firand mal, petit mal 

firand mal 

(irand mal 


firand mal 
(irand mal 


None 


(irand mal, myoclonic, akinetic 


(irand mal 


tial, psychomotor 


fest item lhe time that bursts were observed was 


estimated to the nearest second during the control 


runs and during the four periods deseribed for 


ach item. Bursts second 


The 


percentage Of time that bursts were occurring was 


lasting less than one 


were all recorded as 0.5 second m duration 


then calculated for the control and test periods 


Any test response in association with a 


clinecal seizure was not meluded in the tabulations 


Results 


Phe following examples are illustrative of 
N 


satisfactorily 


\ college graduate started out by 


indicating essential missing 


parts in the Picture-Completion test, when 
asked, “Do 


and then, with 


after a pause he you want to 


know what is superfluous 7” 
out any comment from the examiner, re 
giving \nothetr 


subject, while examining the card showing a 


sumed correct answers 


rooster without a spur on one leg, com 


mented only on the rooster’s wing, and 
spontaneously resumed noting missing parts 
One subject asked, 


after 


for subsequent pictures 
“What 


test 


about it?’ just starting this 


Upon reaching the mountain-lake item 


A 


PAROXYSMAL BRAIN Al 


Classification of 


TIVIT) 
Patients 


Presumptive 
Etiology Findings 
Bilaterally synchronous 6 pos. burst 

Post-traumatic Shifting bitemporal spikes 

Hrain tumor 5 ps. bursts, left temporal region 

Post-traumatic Focal mixed, slow, and sharp wave burst 
left temporal region 

Mixed slow and sharp wave bursts, right 
temporal region 

Bilaterally synehronous 4.5 p.s pike 
ind-wave bursts 

Continuous shifting mixed sharp and slow 
wave bursts, left hemisphere 

Bilaterally synchronous 4 p.s 
wave bursts 

Focal mixed slow and sharp wave bursts 
left parietotemporal region 

Hilaterally synchronous 4-5 p.s 
ind-wave bursts 

Hilaterally synchronous 3 and 47 ps 
bursts 

Bilaterally synchronous 2.4 p.s 
spike-and-wave bursts 

Bilaterally synchronous 3 p.s. spike-and 
wave burst 

Bilaterally synchronous p.s. spike-and 
wave bursts 

Hilaterally synchronous and shifting 2-3 

p.s. bursts 

Prefrontal 5-6 pos. bursts 

Bilaterally synchronous 4 pos 
wave bursts 

Bilaterally synchronous and shifting 4 and 
17 ps. burst 

Bilaterally synchronous 44° pos 
ind-wave bursts 

Mixed slow and sharp wave bursts with 
shifting emphasis, left and right front al 
region 

Shifting bitemporal spike 


ite 

tite 

Post-traumatic 
Idiopathic spike-and 
Post-traumiatie 
spike 
Idiopathic 
hic wave and 
bite 
tite 
hie 


bike 


Idiopathic spike-and 


Vost-traumati spike 


Post-traumiatte 


Idiopathic 


in the Similarities subtest, one subject said 
(big 
two-thirds through this 


“Rivers” as though free-asso lating 


1). When 


test, one said, 


about 
Don't know 


what I'm supposed to say on that” (Pig. 2) 


“T’'ve lost out 


To the item, “Why should we keep away 
bad 


merely commenting, “No interest im asso 


from company one said, as though 


ciating with them.” leach of these examples 


was associated with at least five seconds of 
focal or generalized burst activity. ligures 
1 and 2 exemplify recordings of psychologi 


cal testing on the [eleG) record, including 
N R's 

An association between the NR and burst 
activity during some part of the question 


through-response period was noted in two 


thirds of &7 responses of this type (Table 


2). This relationship was greater than for 


any other type of response. Thus, although 
our main hypothesis as originally conceived 
was not supported by the data, a relationship 
was evident. There was, of course, a possi 
bility that the greater association of bursts 


with NR's was due to subjects taking slight 
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Patient Age, Yr Sex 
42 M 
2 44 M 
$7 M 
‘ 70 
M 
4) M 
M 
M 
0 M 
‘ “ M a 
M 
2 a M 
M 
i4 M 2 
M 
17 
Is 4 M 
\ || 
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A 


hig. 1 (Patient 13).—Nonanswer response (NR) in association with bilaterally syn 
chronous 3-per-second spike-and-wave discharge. Simultaneous voice record, bottom line 
In this, and in subsequent figures, the leads are designated as follows I, frontal; M, motor; 
1, temporal; AT, anterior temporal; O, occipital; |’, vertex; L, left: R. right 


hig. 2 (Patient 3) Nonanswer responses (NR’s) and increased response time with 


concomitant left temporal paroxysmal activity. After cessation of the paroxysmal discharge, 
the patient responds with a zero-quality answer. 


f\ ~ fe 


J 


4 


~ 


STN 


MENTAL CHANGES—PAROXYSMAL BRAIN 


Relation of Bursts to Type of Test 


Response 


TasLe 2 


Percent 
age of 
rime 

Bursts 

Occurred 


Percent 
age of 
lotal 

Items with 

Bursts 


Type of Response Total Items 


(6.7 
35.5 
26.3 
243 
144 


30.45 
15.2 
a8 
3.6 


Nonanswer 

Don 't-know 
Repetition of question 
Zero-score answers 
Credit-score answers 


ly longer when ultimately responding with 
NR’s. That this alone was responsible for 
the frequent association of NR’s and bursts 
was negated by the computation of the per 
that 
each type of response, 


centage of time bursts occurred with 
Durst activity was 
eight to nine times greater with NR’s than 
with answers. 

Table 2 that 


sponses and requests for repetition of the 


reveals “don't-know” re 
question are more frequently associated with 
burst activity than are answers. However, 
zero-score answers showed essentially the 
same association with bursts as did credit 
of Table 2) 


Phe increased percentage of items associated 


score answers (last column 
with bursts in this instance can be accounted 


for by the longer time spent with these 


questions 

Since NR's were too infrequent in most 
cases for applying tests of significance for 
individual subjects, and since “don't-know” 
responses were often associated with bursts, 
NR’s were combined with “don't-know” re 
sponses into one category, for comparison 
with answers as another category. These 
two categories were compared for amount 
of burst activity associated with each, during 
question-through-response periods. They? 
test * surpassed the 0.01 level of significance 
in four cases and failed to do so in eight 
cases, but the relationships were all in the 
same direction. This test could not be ap 
plied to the remaining nine cases because 
there was too little burst activity, Esper ially 
during question-through-response — periods. 
When the 12 y* values were rank-ordered 


and plotted against rank-orders for burst 


* The Yates correction for sample size was used 
in all x’ tests 


Koor—Hovey 


IT) 


activity, the correlation surpassed the 0.01] 


level (p=—O0.89). Thus, an important factor 
in the computation of the statistical signif 
cance of the relationship between bursts and 


NR’s 


given patient was the over-all incidence of 


and “don't-know” responses im any 


bursts 
Not only were there qualitative differences 
in the type of response, but response time 


was also often noted to be prolonged if 


either focal or generalized bursts were 


present. The percentage of time that bursts 
were showing during the question-to-re 
sponse interval, and the length of this inter 
val, were plotted. bor six subjects the 0.01 
level was surpassed when the y*? test was 
applied. The y? value failed to reach even 
This 


appeared to be related to this subject's pro 


the 0.05 level for the seventh subject 


clivity for quickly saying ‘“don’t-know,” 


when burst to be 


going 
applicable for the remaining subjects because 


activity happened 


on. Tests for significance were not 
of the small number of bursts during reac 
tion periods 

In two subjects (Nos. 7 and 13), a total 
of 11 seizures happened to oceur during the 
question-through-response periods. “These 
were Jacksonian seizures involving the right 
side of the face and right arm in one subject 
and petit mal seizures in the other. The re 
sponses were not included in the tabulations 
In only one instanee was a satisfactory an 
swer given (big. 3), and this was when a 
petit mal attack occurred while the question 
\fter the attack ceased, 
the patient answered the question satisfac 


was being asked 


In 
there were 4 NR’s, 


responses, 2 


torily without its having to be repeated. 
the other 
3 “don't-know” 


10 instances, 
requests for 
repetition of the question, and 1 zero-quality 
answer 

In one patient (No, 7) continuous shift 
ing, slow and sharp wave bursts were noted 
over the left hemisphere. This patient gave 
the greatest number of NR’s, and it may be 


assumed that the paroxysmal activity was 


exerting an almost constant deleterious effect 


upon mental function. In the other patients 
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hig. 3 (Patient 13) 
per second spike 


Satistactory 


and-wave burst 


with intermittent bursts the disturbances of 
mental function were also episodic, the fre 
queney of NR’s paralleling the incidence of 
‘ orrela 


paroxysmal activity. rank-order 


tion between proportion of burst activity 


and frequency of NR’s surpassed the 0.01] 
level of 


significance for the 21 cases 


(p 0.67 ) 
xcept for two patients (Nos. 3 20) 


brain damage, 


and 


with demonstrated organi 


lest’ performance during periods free of 


paroxysmal activity was within or above the 
range 


The relationship between the burst actiy 


normal 


ity and ability to respond varied from case 


to case and 7) re 


In two patients (Nos. 3 


sponses were sometimes given during con 
tinuous focal paroxysmal activity (big. 2) 


(No 13) 


3-per-second generalized 


Only one demonstrated 


spike 


associated 


patient 
extended 
bursts 


and-wave were 


with staring, rhythmical twitching of the 


evelids and loss of neck tone. This patient 
cid not respond to any question asked dur 
ng after the 
tivity subsided (bigs. 1 
(No. 


titiously began to merease in 


a burst until paroxysmal ac 


and 3). In another 


unusual case 15) burst activity repe 


amplitude im 
and remained 


mediately prior to the response 


answer 
The patient repeats the question prior to giving the 
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A" TABLE-CHAIR, FURNITURE" 


to a question talling within a generaiuzed o 


answer. 

throughout the entire response period (big 

4) 
The 


processes, 


mental 
both 
memory and motor functions during parox 


loss of higher integrative 


but with the retention of 


ysmal cerebral activity, was brought out 


impressively by one subject. During one 


phase of the test, while single bilaterally 


synchronous spike-and-wave discharges were 


occurring up to 15 every 10 seconds, he was 


unable to answer the simplest questions, yet 


was able to repeat the questions accurately, 


Later, when the record was free of bursts, 


these same questions were readily answered 


correctly 


In eight patients with bilaterally syn 


chronous bursts, the percentages of time 


that paroxysmal formations were occurring 


were 4.9 during the control with 


eves closed, 2 7 


period 


during the control period 


with eyes open, and 2.0 during the psycho 


logical testing. One could not be 


this 


patient 


included in computation because all 
subtests were 


focal 


not given. lor the 12 patients 


with bursts, the percentages during 


the control periods with eyes closed and 


13.4 12.0, 


Suppression of burst activity during 


with eyes open were and respec 


tively 
active rule in 


thinking appeared to be the 


hat it fi Rha | 
| 
| 
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WVENTAL CHANGES 


LF-LM 


LM-LO 


PAROXYSMAL BRAIN 


ACTIVIT) 


WW 


RM~-RO 


LAT-V 


Nal 


RAT-V 


LT-LO 


4 (Patient 15).—Burst 
throughout response period 


activity 


patients with 
{ No 3). 


who at postmortem examination was found 


those patients with generalized bursts 
varied greatly, however, in 
focal discharges. In one patient 
to have a glioma that extended from the left 
temporal lobe into the midbrain, the focal 
bursts, which lasted two to three minutes 
each, recurred episodically, apparently in 
little by 


patient 


fluenced the mental activity In 


(No. 20), 


appeared most prominently over the frontal 


another whose bursts 
regions, a marked inhibition occurred during 
testing 

NR’'s and bursts were tabulated for sub 
test items according to their order of presen 
tation (big. 3). It may be noted that there 


was a relatively small amount of burst ac 
tivity during the beginnings of the subtests, 
with an irregular but 


None of the 


progressive ise as 


testing proceeded points 


11.2% It 


may be observed that the occurrence of NR’s 


reached the control elevation of 


roughly paralleled that of burst percentages 
Percentages were based on from 101 to 105 
Points 1 10 and 
There 


observations for 
on 


through 
Point 11 


observations for 


observations for 


were too few each item 


beyond 1] for reliable COM parison because 
administration of most subtests ended in this 
region 

\n attempt was made to ascertain whether 
bursts highly assoc lated) with 


were more 


Koo—H or 


beginning 


te) Wh. 


prior to adequate answer and continuime 
some parts of the question respotise periods 
than with other parts. The trend was toward 


a higher proportion of burst time during 
questions and between question and response 
than during response, Suppression was least 
between end of response and next question 
Phe figures were, respectively, 4.7%, 4.6%, 


3.6%, 


and 6.76. However, the trend was 


not consistent among subyec ts. bor instance, 
percentage Of burst time was consistently 
highest during responses for all subtests for 


one subject ( No 15) 


NRs AND BURSTS VS SUBTEST ITEMS 


PERCENT 


NRs— — 
BURSTS 


|_| 
5 6 


NR’s and bursts versus 


{| {| | 
7 6 9 


10 


Fig. 5 subtest items 
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Comment 


It appears from the foregoing data that 
paroxysmal activity which would ordinarily 
be considered subclinical may in actuality 
be associated with demonstrable mental dis 
turbances if appropriate tests are employed 
These responses show up during psychologi 
cal testing as Inappropriate responses to test 
items, and may even include “don't-know” 
responses. Although it ts common for ex 
aminees general to give “don’'t-know”™ 
responses to items beyond their intellectual 
levels, some of the subjects in the current 
series did so to items well within” thei 
intellectual status when concurrent bursts 
were occurring The identification of 
nonanswer responses as being — related 
to intermittent larval bursts depends upon 
simultaneous psychological and electroen 
cephalographic testing 

The disturbances of mental function 
observed in the present investigation cannot 
he directly compared with those deseribed in 
previous studies,’ since this earlier work 
deseribed alterations of mental processes 
during actual petit mal attacks. However, 
itis useful to note the similarities and differ 
ences between the two sets of observations 
Gastaut has pomted out that states of aware 
ness vary greatly during petit mal seizures, 
and that a frequent finding is the preserva 
tion of pereeptive functions and automatic 
activity, While cognitive functions and volun 
tary activity are diminished.! Jung has also 
noted that it is common for motor blo« king 
to be present, although perception and mem 
ory for the stimulus are preserved?) Our 
findings appear to be consistent with these 
generalizations. We were repeatedly im 
pressed by the retention of ability to perceive 
the question even when several seconds of 
burst activity occurred during the time the 
question was bemg asked. In rare instances 
it appeared that the question Was heard but 
not understood, as indicated by a request for 
repetition of the question. Motor blocking 
could not be detinitely established. Length 
ening of response time could result) from 


either motor blocking or disturbance of men 


tal processes. In many instances it was clear 
that the ability both to verbalize and to retain 
the question were intact, the primary defect 
apparently being in the problem-solving area 
We did not at any time observe an adequate 
solution to a problem during continuous 
bilaterally synchronous burst activity, al 
though such was occasionally found during 
continuous focal discharges 

We have previously suggested that many 
of these responses might be considered 
“intellectual automatisms.” * This concept 
imphes that when burst activity is present 
there ts a limitation of integrative processes 
and, consequently, an “acceptance” of the 
most immediate association to the test item 

Thought disturbances were seen in pa 
tients with both focal and generalized bursts 
The success of psychological tests in reveal 
ing momentary alterations in’ thinking ts 
probably in part related to the complexity 
of the integrative activity required for the 
solutions. Also, the tasks involved are rela 
tively novel and cannot be dealt with entirely 


through learned reactivity. Thus, even when 


the paroxysmal abnormality is relatively 


discrete, there may be interference with a 
portion of the many integrative circuits 
involved 

Bursts were consistently suppressed dur 
ing active thinking in patients with bilater 
ally synchronous bursts. This was also true 
for some of the patients with focal dis 
charges. Suppression of burst activity was 
not unexpected, inasmuch as the effect of 
attention blocking petit mal discharges 


has been noted repeatedly.*° 


he psycho 
logical test situation might be one of the 
most effective for the inhibition of bursts, 
since almost continued attention to the task 
is a prerequisite for adequate performance 
1.1, Jasper, and Henderson. stated that in 
some of their cases with petit mal the pres 
entation of an arithmetic problem was the 
most effective arousal stimulus.® These 
same authors also reported that lesions in 
volving diencephalic structures give rise to 
epileptiform activity which is susceptible to 


arousal stimuli but that focal cortical dis 
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NTAI 


influenced by similar 


be 
Beyond the general ettect of the test 


charges may not 
stimul 
procedure in reducing the ine idence of bursts, 
there appeared to be a party ular suppression 


degree of attention ts the important variable, 


during the first portion of each subtest 


one might easily surmise that the initial por 
of the represent the 
Later, the 


tion subtest would 
period of most eritical interest 
novelty of the test wanes, and bursts appeat 
with increasing frequency 

(Quadfasel and Pruyser have noted lan 
guage difficulties in patients with psycho 
motor seizures and anterior temporal spikes.’ 
An incidental finding in the current. study 
that 10 of the 


showed verbal confusion, such 


was subjects occasionally 


as misusing 
common words or talking incoherently be 
fore ultimately giving an answer, Such ex 
pressions of confusion were assoc lated with 


bursts almost half the time 


Summary 


lwenty one patients selected on the basts 


of having previously shown paroxysmal as 


tivity in EEG recordings were given 
portions of formal intelligence tests con 
comitantly with new EEG recordings. 


tronic Vvotce records were also made on the 
bebe tape to indicate when questions and 
answers were occurring 

Disturbances in higher integrative mental 


be 


associated with paroxysmal cerebral activity 


processes turned out to significantly 


lhese disturbances were usually manifested 
during psychological testing by nonanswer 
responses | N R's), and, to a less extent, by 
“don't-know” responses and requests for 
repetition of the question, and occurred in 


N R's 


cated transient losses of goal idea by verbal 


the absence of overt seizures madi 


of r irrelevant 


expressions contusion re 
marks NR's 
quently, “don't know” responses occurred nm 


bursts \lso, adequate 


Sometimes and, more tre 


the absence of 


answers sometimes occurred along with 


bursts 

Length of response time to test Item was 
significantly related to amount of burst a 
item 


on after 


pre sentation of 


tivity gong 


A How 


BRAIN 


above 


IT) 


usually within 


lest 


performance Was 


the normal range during burst-tree 


periods. Comprehension and retention of 
questions usually occurred even when bursts 
happened to be going on 

be 


during testing, when compared with control 


Burst activity tended) to suppressed 


periods of the EEG recordings, especially 


in those patients with bilaterally synehro 


nous bursts Suppression was greatest neat 
the beginning of each subtest 
of the most unexpected findings 


group 


Some 


were individual variations from 


trends 


Veterans’ Administration Hospital, Fort Dougla 


Station (13) 
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Abstracts from Current Literature 
BY Dk. BerNarp J. ALPeRs 


Treatment, Neurosurgery 


CeNTRAL NekVoUS SYSTEM AND CARDIOVASCULAR EFFECTS OF KAUWOLFIA SERPENTINA 
B. 1. Lewis, R. Lusin, L. FE. January, and J. B. Witp, |. A. M.A. 160-622 (Feb 
25) 1956 
\lseroxylon (derived from Rauwolfia serpentina) was administered in alternate courses 
with an identical placebo tablet to three groups of patients. Of these patients, 50 had had 
symptoms predominantly vascular, 50 were classified as having psychosomatic syndromes, 
and 10 were imeluded as normal subjects for comparison. A daily dose of 4 mg. was 
: irrived at as having satisfactory therapeutic effects with a minimum of undesired side-effects 
The results in the vascular patients proved difficult to interpret. In 20 hypertensive 


ubjects the individual improvement was not related to the reductions in blood pressure and 


heart rate. The nature of the underlying mechanism of the improvement is unclear but 
all but | of a group of 15 patients with angina pectoris appeared to benefit from alseroxylon 
therapy 

All subjects with psychosomatic syndromes characterized by tension states improved 


Sixteen subjects were followed for an average period of seven months each during alternate 
courses of alseroxylon placebo. Fifteen improved with therapy. Seven relapsed 
om placebo, but the other eight maintained their gain during placebo administration This 
was interpreted as an instance of the therapeutic prolongation pattern encountered in other 
phases of the investigation 

None of the patients with depressions, hysteria, or hypochondriasis was helped. In this 
series alseroxylon was most effective ino managing the psychophysiological manifestations 


ol tension states 


Avvers, Philadelphia 


VHELANTIN FOR THE ‘TREATMENT OF ELPILEPSY Davinson and B. A. BermMan 
A.M. A. 100:766 (March 3) 1956 


Vhelantin, a capsule combining 100 mg. of diphenylhydantoin sodium, 30 mg. of pheno 
barbital sodium, and 2.5 mg. of methamphetamine (Desoxyephedrine) hydrochloride, was given 
to epileptr patients Forty eight, or approximately one-half of these, enjoyed complete 
4 freedom from seizures, and another eight had more than 50% improvement. Thirty-nine 
were less than 50% improved. In 80% of the completely controlled cases, the patients took 
Vhelantin alone lhe drug was more effective agamst grand mal convulsions than minor 
seizures, It is usually well tolerated, and no serious side-effects have been observed. Psycho 
logically, patients benefit by the reduction im the number of pills prescribed. The essential 
ingredients of this capsule are less expensive in the form of VPhelantin than when prescribed 
separately 


Atvers, Philadelphia 


Five-Year Srupy or DBenzrrovine (CoGeENTIN) METHANESULFONATI L. J. Dosnay 
1A.M.A. 162:1031 (Nov. 10) 1956 
‘ Doshay considers benztropine (Cogentin) methanesulfonate, a synthetic agent that con 


bines the active radicals of atropine and diphenhydramine (Benadryl) hydrochloride, an 


extremely valuable addition to the treatment of paralysis agitans. Benztropine is long-acting 


and hence needs to be used but once a day, at bedtime. It is employed to best advantage i 
combination with other anti-Varkinsommsm agents, especially cerebral stimulants, which should 
he taken during the day. It has few side-effects, chief among them being slight dryness of 
the mouth, which disappears after breakfast 

Phis report records results obtained when benztropime was administered by mouth to 
{02 patients with various forms of Parkinsomsm. The drug was found to have peripheral 
curariform effects that are long-lasting, cumulative, and very useful. Doses of 5 to 10 me 


thrice daily caused excessive flaccidity, to the extent that a patient was unable to lift his 
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ann or raise his head from the pillow fest results, in the control ot rigidity, contracture, 


tremor, and insomnia, were obtained in the dosage range ot 1 to 4 me. a day for older 


patients and 2 to & mg. a day for younger ones 

Abnormalities of gait, which troubled 56 patients, were alleviated in 35 of these. Three 
case histories are given to illustrate the relief from insomma, mght cramps, rigidity, and 
tremor: the recurrence of symptoms when the drug was temporarily withdrawn; the 
safety of continued use for more than five years, and the possibility of obviating side-etfects 
when they do occur, by simultaneous administration of phenindamine (Thephorin) and 
trihexyphenidy! 

Benztropine was found to exert a highly selective action agaimst certain symptoms of 
Parkinsonism, such as no other current drug affords. Chief among these were the fixed 
Tacies, dysphonmia, dysphagia, faulty posture, le cramps, and “freezing” ot the legs 


Acpers, Philadelphia 


PRIMARY CARE oF THE URINARY TrAcT IN Corp Injury. HS. Tarsor, M.A 

162:1203 (Nov, 24) 1956 

Phe structural changes that follow retention of urine in a paralyzed bladder must be 
prevented by adequate drainage from the beginning. With a catheter m_ place, the bladder 
regains its ability to fill and empty by reflex action with a certain regularity, It can ln 
conditioned by the method of tidal dramaye within a period of 6 to 12 weeks Meanwhile 
t program of high fluid imtake, acidulation of the urine, and muscular exercise is carried 
out to prevent lithiasis. The catheter can then be removed, and the observance of a certain 
program of fluid intake and other habits enable many patients to maintam an adequate 
urinary capacity, to empty the bladder completely, and to get along without wearmg any 
apparatus 

Talbot) points out that this method of treatment is not easy to follow. It requires 
meticulous daily attention to detail and seemingly endless explanations to all who are 
concerned in the patient’s care Above all, it demands the understanding and the willing 


cooperation of the patient, particularly during the ditheult weeks of habit training after the 


removal of the catheter 


Vliladelphia 


NeurosurGICAL ASPECTS OF TREATMENT FOR PATIENTS WITH Corp 

Coover, A.M. A. 162:1205 (Nov. 24) 1956 

Che first decision for the neurosurgeon after an injury to the spinal cord is whether any 
immediate neurosurgical maneuver is indicated. Neurological and roentgenographic examina 
tions determine whether fracture-dislocation needs to be reduced, and whether post-traumati 
fragments of bone, intraspinal hematomas, or herniated intervertebral dish require atten 
tion. In many cases early laminectomy is actually the conservative course Of action 

Later problems for the neurosurgeon, from three months to several years alter the 
injury, concern especially the intractable pain and spasticity that generally accompany 
paraplegia. Various procedures, including chordotomy, otter reasonable hope of rehef of 


pain; alleviation of spasticity may be afforded by peripheral neurectomy, subarachnoid 


block, rhizotomy, or subtotal spinal chordectomys 


Avvers, Philadelphia 


SuRGICAL TREATMENT OF ARTERIOSCLEROTIC OCCLUSION OF THE COMMON CAROTID ARTERY 

ID. A. Coorey, Y. A NAAMAN, and ¢ \ Carton, |. Neurosurg. 13:500 (Sept.) 1956 

The author report a case ol incomplete occlusion of the common carotid artery associate: 
with arteriosclerotic change within the vessel wall neurologi wns were present 
ind the patient on complaint was that ot a wishing noise m the head An arterioyran 
revealed a partial oeclusion of the common « irotid: arter just proximal to the bitureation 
\t operation, thromendarterecton was performed, and the arter was reconstructed, while 
i temporar external shunt was used to provide cerebral circulation lhe author tate 
that prompt recognition and early treatment may prevent permanent neurologic deticat 


Manvet, Philadelphia 


Muscular System 


BENIGN CONGENITAL MyoratHy with MYASTHENIC Fraturt N. Watton 
1 A Stimpson. |. Neurol, Neurosurg. & Psychiat. 19°224 (Aug.) 1956 
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The authors report the case of a woman who had developed muscular weakness and 
hypotonia at 9 months of age and then continued to show persistent but nonprogressive 
weakness, which was worse after exertion. Atrophy of the upper facial muscles, trunk, and 
lumb museles was present 

Metabolic and electrophysiological tests revealed no defect in carbohydrate or potassium 
metabolism. She was more resistant to decamethonium than the normal person and improved 
with ephedrine but not with edrophonium (Tensilon). Neostigmine (Prostigmin) produced 
i definite improvement in muscular power but resulted im increased weakness, particularly 
of the respiratory muscles, if the neostigmine was continued in moderate doses 

A muscle biopsy revealed only slight changes, which were compatible with a myopathi 
disorder 

The authors believe that this condition is best classified as a “congenital myopathy with 
myasthenic features.” [It was not possible to determine the nature of the biochemical or other 
defect in the muscle fiber or end plate which was responsible for this patient's condition 


Manper, Philadelphia 


Encephalography, Ventriculography, and Roentgenography 


PRIMARY or THE Skuse. V. Hate, Am. J. Roentgenol 76:1076 (Dec.) 1956 

bepidermoids of the skull are cystic areas in the bone the walls of which have three 
layers: (1) an outer layer, consisting of collagenic fibers with a few cells; (2) a middle 
layer, containing epithelial cells, and (3) an inner layer, consisting of parallel fibers. The 
content of the cyst has the appearance and consistency of putty and usually contains 
cholesterol crystals. Eypidermoids have been found in all of the flat bones of the skull, 
all of the paranasal sinuses, and the maxilla, mandible, tympanum, and petrosa. The frontal 
bone and the temporal bone are the most frequent locations. The largest epidermoid which 
has been deseribed in the medical literature is one about 9 em. in diameter E.pidermoids are 
thought to arise as a result of anomalous embryome development in which sequestration of 
epiderm occurs in the mesenchyme 

An epidermoid appears in roentgenograms as an area of bone destruction between the 
tables of the skull and shows a smooth margin of imereased density The larger ones 
will sometimes show a honeycombed appearance. Occasionally the epidermoid will penetrate 
the tables of the skull) An epidermoid occurring in the frontal sinuses is almost impossible 
to distinguish roentgenographically from a mucocele. E:pidermoids can be cured by total 
excision of the entire cyst wall 

Haig reports the case of an old woman who developed a painful swelling at the bridge 
of her nose and the left side of her forehead. The roentgenograms were consistent with 
epidermoid. Biopsy was done, and the tumor was excised and found to be an epidermoid 
when examined histologically. The wound did not heal and gave off persistent drainage 
A squamous-cell carcinoma developed in the wound about a year later. This is the third 
case which has been reported in the American medical literature in which an epidermoid 
has undergone malignant change 


WeILAND, Grove City, Pa 


J 
| 


SECTION ON 


Serum Copper and Oxidase Activity in Schizophrenic 


Patients 


Correlations with Erythrocyte 


Sedimentation Kate, 


Reactive Proteim, ‘ RY orbu 


Acid, Basal Metabolic Rate, and Sulfobromo phthalein (Bromsulphalein ) 


Retention Tests 


M. K. HORWITT, Ph.D.; B. J. MEYER, M.B., Ph.D.; A. 


D. HAFFRON, M.D., Elgin, tll. 


The possibility that the metabolism of 
epinephrine and of other amines may be 
altered in schizophrenia, the observation that 
plasma copper is increased during chlorpro 
mazine therapy,’ and the knowledge that 
ceruloplasmin, a 


copper-protem serum 


which varies with stress situations, can 
oxidize epinephrine have stimulated research 
on copper in serum of mental patients, A 
Akerfeldt that the 
blood serum from mental patients had the 


N-dimethyl-/ 


phenylenediamine more rapidly than fresh 


recent claim by fresh 


capacity to oxidize N, 


serum from healthy control subjects, and 


that this inereased oxidizing activity of 


serum from mental cases was probably due 
to an increase in ceruloplasmin in the serum 
of mental patients makes it pertinent to re 


view the factors which affect this and re 


lated reactions 


except for a marked decrease in cerulo 


plasmin in serum of patients with hepatolen 


ticular degeneration and im some patients 


with the nephrotic syndrome, the blood levels 
Submitted for publication May 17, 1957 
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C. MEYER, Ph.D.; C. C. HARVEY, Ph.D., and 


of this protem usually increase in long-term 
al.* 


reviewed these changes with special refer 


stress situations. Markowitz et have 
ence to the effects of pregnancy, infections, 


and neurological disorders. In most groups 


studied, the copper concentration of the 
serum could be directly correlated with the 
ceruloplasmin content, so that, in effect, a 
careful copper determination might be sub 
the direct: determination 


stituted for either 


of ceruloplasmin or its phenylenediamiune 
oxidase activity 


blood 


schizophrenia 


Claims that copper levels are im 


during have been 


creased 
made * and denied.” As average serum cop 
per levels for 


women are somewhat higher 


than those for men, attempts have been 


made to determine the effeets of menstrua 
tion,®? but no definite correlations between 
levels 
menstrual cycle have, as vet, 


Small 


serum copper and the time of the 


been proved 


diurnal variations im plasma’? and 


serum copper ® have been observed and need 
reinvestigation ino view of the possible 
portance of the time of sample withdrawal 
Leach et al.” have studied the role of cerulo 
plasmin on the oxidation of epinephrine and 
have confirmed the report by Holmberg and 
Laurell” that oxidize 


ceruloplasmin can 


epinephrine in vitro. appears unlikely 
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that this reaction can take place im vivo im 
the presence of traces of ascorbie acid and 
of other reducing substances which are 
present in normal blood; nevertheless, it 
may prove significant when we know more 
about the mechanisms involved 

The six-minute oxidation of N, N 
dimethyl p-phenylenediamine by serum, a 
test reported by Akerfeldt,? appears to have 
limited value when apphed without nutri 
tional controls, as any ascorbic acid in the 
serum may not be fully oxidized during this 
hort test period and may inhibit the reac 
tion. Recommended instead is the 60-minute 
incubation technique described by 
who makes use of p-phenylenediamine hy 
drochloride as a substrate to estimate cerulo 
plasmin The latter test employs better 
controls of pil and of the possible presence 
of oxidase inhibitors, and uses smaller con 
centrations of serum during longer incuba 
tion periods, minimizing the effects of 
active reducing substances in the serum 
Another test, designed by Abood,'' makes 
use of p-phenylenediamine solutions at a 
somewhat higher pH and gives essentially 
similar results 

It is improbable that anything as non 
specific as an increase in serum ceruloplas 
min will prove useful in the identification of 
a particular disease. Changes in this copper 
protein may be associated with a nonspecific 
shift in the globulins.'* More important is 
the need for better understanding of the 
biochemistry of this) stress phenomenon 
What causes these changes, and are they 


harmful or useful to the organism - 


Methods 


Lhe experments reported here make use of some 


ubjects who have been observed in a metabolu 


tudy tor over three years, during which time 
their chetary imtake and environment have been 
exactly controlled. In addition, schizophrenic pa 


tients who had been either newly admitted or just 
readmitted to this hospital were also studied 
Nursing students, staff, and laboratory personnel 
were used as “normals.” Except where otherwise 


indicated, blood samples were drawn before breal 


Three different techniques were used, simul 
taneously, on aliquots of the same blood sample, 
to estimate the oxidative activity of ceruloplasmin 
in the serum of most of the subjects studied 

(a) The Akerfeldt*? test measures the increase 
in density at 552mm produced in six minutes when 
one part of serum is mixed with one part of 01% 
dihydrochloride 
solution, Temperature control was found to be 
necessary and was facilitated by circulating water 
at 25 © around the cuvette well of the Beckman 
DK2 Ratio Recording Spectrophotometer em 
ploved. A “time drive” was installed in this instru 
ment im order to simplify the visualization of 
changes m the rate of the reaction with time 


(b) The test described by Ravin combines 
01 mil. of serum with 1 ml. of 0.5% p-phenylene 
diamine hydrochloride and 2 ml. of 0.1 N acetate 
buffer, pH 6.0, at 37 C for 60 minutes, after which 
the reaction 1s inhibited by adding 1 ml. of 0.19% 
sodium azide. After diluting with 6 ml. of 3% 
sodium chloride solution, the increase in color ts 
measured agaimst a sodium-azide-mbibited control 
at 525my in a Beckman Model B 

(c) Abood’s test" mixes 0.1 ml. of serum with 
O1 ml. of O1% p-phenylenediamine and 1 mil. ot 
0.05 M tris (hydroxymethyl) aminoethane butter 
at pH 7.0. After 60 minutes at 37 C, 1.8 ml. ot 
water is added and the color produced read against 
water at 490mp. The data recorded for all the 
above reactions are relative color densities (in 
crease in absorbance) obtained by using a 10 mm 
opty al path 

Copper in serum was determined by the method 
of Gubler et al."*; ascorlne acid, by the technique 
of Mindlin and Butler.” Erythroevte sedimentation 
rate, hemoglobin, hematocrit (Wintrobe), and 
sulfobromophthalein (Bromsulphalein) — retention 
(5 mg. per kilogram for 45 minutes) were de 


termined by standard techniques Basal metabolt 


rates were estimated by means of a Sanborn 
metabulator. The C-reactive protein test was con 
ducted by using a capillary precipitin reaction wit! 


“a specif rabbit antihuman (-reactive protein anti 


rum.* 


Results 


Correlation of Serum Copper with 
Oxidase Activities Table 1 presents, im 
the order of their serum copper concen 
tration, the serum oxidase activities of 36 
newly admitted or readmitted male patients 
in acute relapse, diagnosed as schizophrenic 
Vable 2 presents the data from 30 female pa 
tients with schizophrenia. Where data for 


* Provided by Schieffelin & Company, New 


York 
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SERUM COPPER iN SCLUZOPHRENIA 


Taste 1—Data on Newly Admittee 
(Random 


Duration No. of serum 
Patient of bne Vrevious Copper, 
No Age, YI Admissions loo MI 


Al 


Average 2 


* Duration of illness based upon date of first hospital admission 
Patients who had no record of any organic treatment 


2 Data on Newly Admitted 
(Random Selection) 


No. of 
Duration Previous Serum 
Patient Age, Yr. of Illness,” Admission Copper 
No MI 


Duration of illness based upon date of first hospital admi 
+ Patients who had no record of any organic treatment 
! oregnant: not included in average 


r Re 


Relative Oxidase Activity 
Absorbance per 10 Mm serum Erythrocyte 
Ascorbic Sedimenta 
Ravin A bood Akerfeldt Acid, tion Kate, 
S250 At At My/l00 Mi tte 
O40 lv 
O.20 
O32 12 
0.40 0.16 O52 O43 
0.24 
0.45 on 
0.17 0.18 
0.45 0.19 03 
0.39 0.16 0 
o4s OSE 
0.45 O45 
0.35 O25 oa 
O28 
O85 0.0 
O82 O16 
0.45 O20 o4 
OAS 0.15 
0.26 O62 
45 
0.39 0.20 
0.20 0.00 0.34 
O58 O.1s O40 
O17 
O47 0.15 O42 
0.22 O08 
O07 O45 
0.54 0.21 OM 
0.45 0.26 0.74 
O45 Oo 
O.35 OAD 


Sel 


admitted Male Schisophrentc Patients 


ection) 


O.2004 


Readmitted 


Kelative Oxidase Activity serum Erythrocyt« 
Absorbance per 10 Mm Ascorble Sedimenta 
Acid tion Kate 
Kavin A bood Akerfeldt My/loo Mi tr 
At At 4101p At 


lor 


O.074 40.101 


male Schizophrenic Patient 


4 
_ | 
Is lyr O34 O15 0.25 
37 2 0 0.27 0.45 is 
24 Ws 0.35 O47 2s 
24 i yr 14 0.40 O17 O17 1.41 
$s sy! 10. 0.45 
st a5 Oda 11s O.1s On 0.26 
yr i lls OAs ol 
4s 2 yr 120 2s 
i} “4 2yr 120 O17 
2 $4 122 0.35 O17 0.45 1.37 
13 avr 123 O57 O22 ow 1.4 
lyr 12 0.18 O47 “4 
lyr 141 O45 O.1s O51 OM 
27 2yr 142 45 0.2) 0.57 
Is 24 tyr 1s 0.7 
lv yr 145 O44 O74 70 
2s yr 2 140 O51 0.06 0.77 
42 i yt i” 0.20 0.54 
22 iW O82 O19 OM “4 
2. iW OAM O.2 O55 
241 $1 0.2) OK 
2. ‘ 0.52 0.24 om 
2 42 2 yr 2 157 0.57 0.29 0.06 0.77 
32 174 O57 0.24 O52 1.22 
$2 tyr 0.92 O51 1.2 0.77 
A Veruge 1204-220 0.4414-0.0080 0.2054-0.050 
et al 777 


1M A ARCHIVES OF NEUROLOGY AND PSYCHIATR) 
Taste 3.—Normal Controls (Male) 


Relative Oxidase Activity 
(Absorbance per 10 Mm.) 


serum - Ascorbic 
Subject Age, Yr. Copper, Ravin A bood Akerfeldt Acid, 
No. y/100 Mi. At 525my At 490m At 552 mp Mg/100 MI 
i 2 0.29 0.19 0.02 1.00 
2 iv O17 0.09 1.26 
4 wl 0.36 O19 0.25 1.06 
4 hl lov OM O.1s 0.21 1.36 
2s il4 0.54 0.20 O46 0.70 
é 24 14 0.36 0.16 0.21 1.00 
7 0.49 0.17 0.41 1.26 
lly 0.21 OAD 0.70 
124 0.38 0.19 0.23 1.24 
: 10 47 137 OAT 0.27 0.56 1.10 
] 
Average 112.34-143.0 0A204-0.075 U.286-4+0.170 
ascorbic acid level and sedimentation rate activity, but in the large middle group there 
(analyzed simultaneously) were available, is considerable overlapping. 
they are included in these Tables, Tables Constancy of Basal Levels of Serum Cop 
3: 4 ti ate ar data from analyses . 
ind 4 tabulate similar lata f per fo evaluate possible variations of 
of serum from members of the staff, labora A 
serum ceruloplasmin with time, a mixed 
tory assistants, and student nurses 
group of subjects were reexamined after 
There is little to distingui sh the data fo 25- to 28-day interval for their serum 
avients with schizophrenia from those for 
patient | copper and oxidative activities by the Ravin 
normal subjects, although most of the mental : 
J 12 method. Where enough serum was avail 
subjects summarizes in ables and 
) able, the Abood and Akerfeldt tests were 
were known to be schizophrenic patients im 
also performed Fable 5 demonstrates that, 
an acute stage of the disease. Blood from ys 
. With few exceptions, the serum copper and 
these patients was drawn prior to the imsti 
‘ oxidase activities of the subjects studied 
tution of any orgamic treatment. It 1s reason : 
were quite constant. Data from samples 
able to anticipate that) severe emotional 
taken at the beginning of this experiment 
stress, like other stresses, produce 
are arrange de 
higher levels of ceruloplasmin, although no listed under (a) are arranged in order ot 
such correlation could be noted among the ‘Teasing serum: copper concentrations I 
more disturbed subjects examined in this ts to be noted that changes in copper level, 
study \s with the normal subjects, the low when they do occur, are usually reflected 
and high serum copper levels are associated — in similar changes in the results of the Ravin 
} with the corresponding extremes of oxidase — test 
Taste 4.--Normal Controls (female) 
Kelative Oxidase Activity 
(Absorbance per 10 Mm. Erythrocyte 
Serum Ascorbic Sedimentation 
Subject Aue, Yr. Copper, Ravin Abood Akerfeldt Acid, Kate, 
No, y/100 MI. At 552my At 490m At 552m Mg/100 Ml. Mim/Hr. 
l 22 75 O30 0.15 0.04 4 4 
2 s2 O35 O12 0.25 1.02 5 
vas O34 0.14 U.04 1.20 
4 2» 106 0.37 0.6 24 
5 20 106 0.39 0.22 0.50 0.58 21 
6 106 042 O.1s 0.30 0.90 2 
7 w 1w 0.39 OM 
3 a 20 122 0.21 O54 0.57 il 
21 iso 047 0.16 0.34 0.64 
ly 130 OM 0.20 0.5% 0.60 22 
il 87 132 OAT 0.23 0.55 1.03 
12 5 136 0.21 0.56 0.50 
13 5b 143 0.49 0.23 0.46 1.16 
4 21 160 0.56 0.24 0.63 1.08 22 
Average 117.8 23.1 0.4204.0.070 0.38940. 193 
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Taste 5.—Constancy of Basal Levels of Serum Copper and Oxidase * 


(Blood Samples for Series (a) and (> 


serum 
Copper, Ravin 


) Taken Approximately 27 Days Apart) 


Relative Oxidase Activity 
Absorbance per 10 Mm.) 


A bood Akerfeldt 


100 MI at D. at 490mp at 


an 


b 
0.25 
0.37 
0.32 
0.40 
0.52 
O44 
O44 
0.38 
O43 
0.35 
0.44 
0.59 
0.54 
0.54 
0.32 
O42 
O49 
0.61 
0.61 
0.82 


* Subjects selected to include more high and low initial copper levels 


t F =female subjects; M, male subjects; N, normal subjects; 8, 


Diurnal Variations \s the above data 
were obtained on blood drawn before break 
fast, it appeared necessary to evaluate whe 
ther samples taken at later periods have 
different copper and oxidase levels, since 
most other investigators working in thts 
field take blood after breakfast. Table 6 
presents the results obtaimed in such a stu 
dy, Breakfast was eaten at 7 a.m. and lunch 
at 12 pm. Data on hematocrit levels are 
included to assist in the evaluation of the 
erythrocyte sedimentation rate. A similar 
study on four other patients, which imeluded 


samples taken until 1] pm., gave no addi 


schizophrenic patients 


tional information and is not presented here 
The minor fluctuations copper levels 
noted in Table 6 are not significant, indi 
cating that the time of blood-sample with 


drawal is not crucial in this particular study 


Phe minor fluctuations the erythrocyte 
sedimentation rate were not sigmifeant in 
this series 

Comparison of Basal) Serum Copper 
Levels and Oxidase Activity with Basal 
Vetabolic Kate, Sedimentation Rate, 
Reactive Protein Test, and Sulfobromoph 
thalein Retention \ group of male 


schizophrenics, whose nutritional intake, 


Taste 6.—Diurnal Variation in Serum Copper and Oxidase Activity 


Serum 
Patient Copper, 7/100 MI, 


Horwitt et al 


Erythrocyte 
Ravin Sedimentation 
0. D. per 10 Mm. Hematocrit Kate, 
At 525my Mim/Hr. 


OAS “44 
OM 42.6 
42.1 
OAl ‘lA 


44.4 
OA2 44.1 
087 414.4 


O41 
10.0 
0.38 00 
ODA $0.4 


0.43 
OAl 530 
O46 53.0 
0.39 52.5 


Subject 
No.t 
(a) (b) (a) 
1 78 78 0.30 2 q 
105 0.27 
Ws 101 0.32 
Us 122 0.38 
} 126 O40 
6 105 O34 
| 106 95 0.37 
106 lil 0.39 2 
10 120 116 4 
122 121 0.42 4 
12 130 134 0.47 
13 140 i44 0.40 
44 154 OA 
15 142 0.56 
16 8F 154 122 0.52 
17 8F 157 144 O50 
Is NF 1) 154 0.56 5 
198M 167 150 0.62 > 
208M 18s 142 0.69 
218M 25s 222 O83 
22 8F 265 270 0.92 
= 
i 6:45 1M 2 
145 22 
11:45 146 2 
2:45 143 
2 645 145 Dw 
145 21 
11:45 
245 140 
110 
11:45 
2:45 il 
6:45 is 
144 “4 
11:45 i4 
2:45 143 16 
279 


Related to 


VEL ROLOG) 


Hematocrit 


“40 
400 
416.5 
42.0 
53.0 
4.0 
M0 
47.0 
47.0 


Basal 


AND PSYCHIATR) 


Erythrocyte 
Sedimentation 
Rate, 
Mim/Hr. 


Metabolu 


C-Reactive 
Protein 


AM. A. ARCHIVES OF 
Panie 7.--Serum Copper Level and Oxidase Activity 
Rate, Liver Function, and Possible Inflammatory Processes 
(Controlled Environment *) 

Sulfobronm 

Serum Kavin phthalein 

Patient Copper, D.per 10 Mm BMK Retention, 
No 47/100 MI At 5250p % 
0.41 —7 414 
4 Us 0.47 5 2.6 
‘ 100 0.35 419 
5 105 0.387 15 5.0 
7 112 042 5.1 
112 0 5.1 
OM lb 1.1 
il 14 0.37 17 2.6 
12 lls O45 2 10.0 
is lls 0.39 12 10 
“4 v1) 0.36 5.7 
if 122 0.35 5.7 
17 122 0.88 —10 2.6 
is 122 OM 4.2 
iv OAS 5.7 
122 O43 +2 4.1 
124 OM 40 
2 125 0.349 +10 79 
23 12s 0.35 0.7 
24 12s 0.86 —2 ls 
25 132 0.36 —19 7.0 
O39 +6 10 
27 lao OM 4 2.2 
i42 OAS 53 
2 150 047 38 
O44 —17 119 
$2 lh O44 +1 0.6 
33 0.51 2.6 

Average 1294 24.4 0.3944-0.046 


“All patients in this Table are male and have been under special observation, including careful dietary control, for over three years 


heen meticulously controlled for over three 


environment, and physiological state 
years, were examined in the hope that varia 
tions in the serum copper of such subjects 


might be more readily interpreted (Table 


cluded for better evaluation of their rela 


tively high sedimentation rates. In an 


attempt to explain at least some of these 
high sedimentation rates, the C-reactive pro 


tei test’? was performed simultaneously 


7) Most of 
this 


these 


mistitution 


for 


years 


subjects have been in 


The 


hematocrit values of these patients are in 


LABLI 


8.-Relationship of 


Sedimentation Rate, 


Serum 


and ( 


( ip pe 


The latter test indicates that in some cases 


inflammatory 


processes or 


lesions might be responsible for 


Level, Oxidase 


Actwity 


Lrythrocyt 


Reactive Protem Actwity in Normal 
and Schizophrenic Male Subjects 


Serum 
ubject Aue, Yr Copper, ‘ 
7/100 Mi. 
is Us 
25 105 
45 105 
4N 24 
48 di ils 
oN 122 
7N 
ib 
v5 132 
135 
N 137 
2N lv 137 
1S N 2 
2 itt 
155 
WN M4 
17 N bh 
iss 74 

*Seschizophrenic patients, newly admitted; N, newly 


Ravin 
per 10 Mm, 
At 525mm 


arrived employees 


Sedimentation 


Rate, 
Min/Hr. 


2 
v 


other 


organi 
the high 


C-Reactive 
Protein 


| 
13 
== 
3 
4 
12 
15 
is 
12 
3 
6 
7 
17 
33 
22 t 
il 
20 
10 
2i + 
9 
15 
= 
17 
10 
7 
17 _ 
20 
29 + 
25 + 
il 
28 + 
| Is + 
5 
| 
0.29 
O35 
O34 
j 0.37 om 
037 s 
OAL 5 
OSs ls 
0.49 Ww 
0.39 23 
UAL 15 
| 0.39 7 - 
ow 7 + 
0.53 22 + 
0.51 33 
4 7 + 
: 
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sedimentation rate and high serum copper 


level. Four of the six positive C-reactive 


protein reactions (Table 7) are associated 
with increased sedimentation rates and ele 
levels (also note sedi 


lables 1, 2, and 4) 


further the 


vated serum coppel 


mentation rates im 


To evaluate higher serum 


copper levels and oxidase activities noted 


in some of the subjects studied, the coppel 
level, oxidase activity (Ravin), sedimenta 
tion rate, and C-reactive protein activities 
were determined in a group of newly ar 
rived male hospital employees, some of whom 
may be considered to represent a distressed 
group, economically, and compared with 
another group of newly admitted or read 
mitted mental patients. The results are listed 
according to serum copper levels in) Table 
8 and point to the importance of complete 
physical and laboratory examinations before 
any conclusions about serum coper and oxi 
dase activity are justified 

So far as can be determined from evalu 
metabolic rates the 


ating the basal 


sulfobromophthalein retentions, the subjects 


under study had no obvious abnormalities 
of thyroid or liver function that could 


be correlated with serum copper levels 


Comment 


The data presented offer litthe or no sup 
port for the suggestion that phenylenedia 
mine oxidase activities of the serum of 
schizophrenic patients are higher than those 


The 


used by Akerfeldt will be positive in many 


found in “normals.” six-minute test 


institutionalized schizophrenics, but this is 


often a function of the low ascorbic acid 


level of the diet of many institutions.” How 
ever, it should be noted that when the serum 
copper ms high, the effect of ascorbic acid 
minimized 


in inhibiting the oxidation ts 


Because most of the ascorbic acid inhibition 


of oxidase activity is completed within a 


few minutes, tests which make use of 60 


minute incubation periods are less affected 
by ascorbic acid in the serum. The question 
acid 


altered at all by 


as to whether COppe4r and/or ascorbic 


levels of the blood are 


«ta 


emotional stresses, a manner similar to 


the Wa\ they are affected by the stresses 


of infection ot pregnancy, remains to be 


evaluated, but the experimental methods 


which will be required estimate such 
changes will have to be more precise than 
any that have been utilized to date 

Chis 
gingivitis, 


like 


fungous infections, ete., Is) ap 


incidence of minor infections, 
parently as high in the newly admitted em 
ployees hired to work at low salary rates as 
Such 


chronic infections may be the cause of some 


in newly admitted patients minor 
of the higher copper levels noted 
From the data reported, one may 


clude that 


con 


Coppel levels or tests of 


oxidation of phenylenediamine, or Its 
derivatives, are not, in their present form, 


Not 


only is there the possibility that nonspecific 


definitive for evaluating mental illness 


stress may play a role in elevating serum 
copper-proteins, just as other plasma globu 


lins are increased by stress reactions, but 


also the variable effects of nutritive states 


and of minor organic lesions must be eval 


uated before any simple test of the typ 


suggested is given credence 


Summary 


Potal serum copper and the rate of oxida 
tion by serum of phenylenediamine deriva 
tives were determined schizophreni 
Phe data 


iportant dif 


patients and in normal subjects 
obtained do not) show 


that 


any 


ferences could be used for diagnostic 


purposes 
\s infections and inflammatory reactions 


are known to serum copper and 


ceruloplasmin concentrations, an attempt was 


made to correlate sedimentation rate and 


(-reactive protem with increases in serum 


copper-containing compounds, Such a rela 
tionship was confirmed in some of the sub 
jects 

Short-term tests (six minutes) of the rat 
of ceruloplasmin phenylenediamine oxidase 
activity are difficult) to interpret because 
variable 


like 


amounts of reducing compounds, 


ascorbic acid, strongly inhibit the oxi 


| 


| 

| 


A.M. A 


dation 


mvolved. Tests which make use of 


longer imeubation periods and smaller 


amounts of serum are proportionately less 


attected by the 


nutritional artifacts which, 


in part, control the concentration of ascorbic 


wid and other reducing agents in the blood 
Higher copper levels in the serum might 
ber Xpeet d to merease the rate of oxidation 


of many compounds like epinephrine, as 


corbic acid, phenylenediamines, and gluta 


thione in vitro. Whether such oxidations are 


also accelerated by copper compounds in 


vivo remains to be determined. In any case, 


such high levels have not been 


Coppel 
satisfactorily 
stuched 


related to the mental disorders 


Ihere is no apparent justification for 


conducting serum phenylenediamine oxida 
tion tests in the study of mental patients un 


less other tests of organi disability are 


conducted simultaneously 


fests for evaluating the basal metabolic 


rate and 


sulfobromophthalem (Bromsul 


phalein) retention were performed in order 


to estimate how 


variations im basal 


metabolism and liver function might affect 


the levels of serum copper. No significant 


correlations could be made from such data 


Dr DD Dunean and Dro Bo Century gave 
ronal Inochemieal assistance; Mr. Har 
mon, Mr. V. Likhite, Mrs. Mary Turner, and Mrs 
hdna Newtson, technical assistance; Dr. L. Abood, 


the method he used, 


prove 


ulvice on the modification of 


and 


tient 


Percival Bailey, support and encourage 


State 


Hospital 
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Need for a New Subdiscipline in the Medical 


Profession 


LAWRENCE S. KUBIE, M.D., New York 


\lmost unrecognized, a revolution in the 
personnel of ou miayor social and political 
institutions is occurring Under 
Man ts 


organization 
the 


Various 


names, a new appearing on thei 


The 
participating the 
Where he used to 


be ridiculed or disguised, he now ts accepted 


tables of ivory-towel 


scholar of past ts 


practical affairs of life 


on his own terms. This is a symptom of a 


maturing culture that economists, sociolo 


gists, historians, legal scholars, psycholo 


laboratories to 


gists and anthropologists are 


from their classrooms and 


the board rooms of industry, finance, and 
yovernment 

Perhaps even more revolutionary is the 
fact that the same thing is happening to the 
physician who is trained psychodiagnosts 
and psychotherapy. He is) graduating 
from the hospital, the private consulting 
room, the classroom, and the laboratory to 
reexamine the ways in which we live and 
work and play, in which we organize family 
life and try to raise free and healthy chil 
dren for the free and healthy adult world 


of which we dream 


development 


grows out of our deepening awareness of 
the fact that to be a human being is a task 
of infinite and subtle complexity, to which 
the well-known human race, with all of its 
cultural 


itself 


mnstitutions, 
This 


ludes in 


has not yet proved 


equal humble acceptance of 


limitations acknowledgment 


* Special article 

Submitted for publication March 6, 1957 

Read Philadelphia, 
Dec. 10, 1956 

Clinical 
sity School of 


before the Strecker Society 
Professor oft 


Medi ne: 


Institute 


Psychiatry, Yale Univer 
Faculty, New York Psy 
choanalytt Lecturer im l’sychiatry, 


Columbia University College of Physicians and 


Surgeons 


that we have never met man’s most impor 


tant responsibility adequately, namely, to 


bring up children who will be healthier than 


ourselves. Parents who are graced by even 


a faint Hush of decent humulity are coming 


to recognize the fact that every child needs 


an adult ally outside his own small, mime 


diate family Poday our family units and 


the houses in which we live are too small 


to supply this. When sprawling and abun 
their col 
had at 
But this 


the 


dant families lived together with 


laterals under one roof, each child 
to find such an ally 


fills 


the pediatrician or the 


least a chance 


is a role that no on to«lay het 


priest o1 teaches 


Therefore, the psychiatrist constantly 


called upon to try to supply what is needed 


But there are too few of us, and of these 


only few are traimed for it 


Meanwhik 


chan the 


simultaneously the obstetr 


delivery room, the educators im 


nursery and kindergarten, in grade and high 


school, in colleges and graduate and profes 


sional trato pheres ot education, all are 


secking whatever light the psyehiatrist: can 


throw on their problems. Competing for his 


services are children’s courts, domestic rela 


tions courts, criminal courts, reformatories 


and prisons, probation officers, and every 


other organized effort at rehabilitation. In 


industry his help ois sought mm personnel 


work, im the allocation of men to proper 


tasks, in grading loads to a man's capacity, 


in’ sheltered workshops He is sought by 


every variety of social apeney by 


churches to deal with the human problems 
of parishioners. Sometimes his aid is sought 
even on larger issues of national and inter 
national import \t the same time, and to 


an ever-increasing extent, he is invited to 


share in the healing work of the medical 
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and surgical wards of adult and pediatrie 


services, Of all the specialist) services in 


general hospitals, and in every outpatient 


cline, and especially in the imstitutions 


which are growing up to care for the long 


lived sufferers from chronic illnesses and 


from the disabling residual impairments 
of past diseases whose acute phase the pa 
that this 
included the 


psychiatric hospital, the psychiatric outpa 


tient has survived. Please 


note 
astronomical list has not. yet 
tent department, or the consulting room 
of the private practitioner. Nor has it in 
cluded the many administrative and policy 
functions which the psychiatrist is called 


upon to fill in where he 


medical schools, 
must first help to sereen the applicants, and 
then all too frequently is called upon to 
treat as well as teach his medical students, 
and many of his colleagues as well 

All of this means that we are learning 
to recognize and reluctantly to acknowledge 
the fact that both the neurotic process and 
the schizophrenic processes are ubiquitous, 
if masked and subtle, ingredients in_ the 
human psyche; that they are not diseases 
grafted on us from the outside by special 
physiological disturbances or by catastrophic 
events, or even by long-continued stresses 
but that they are part of the process by 
which we develop, something that shadows 
the entire growth process, and about whose 


subtler, 


masked, or subclinical manifesta 


tions we still have much to learn, before we 


will be able so to guide them as to lessen 


their destructive influence on human life 


| need hardly reassure you that this does 
net mean that more people are developing 


neurotic and prepsychotic difficulties It 


means only that of the greater number of 
youngsters who are born more survive; and 


that survival has become the 


rule for old 


sters as well, This is causing an enormous 


increase the number of 


younger and 
older people who need either preventive or 
curative psychotherapy, based upon the most 
astute sophisticated psychodiagnoses 
Yet this ts not minor psychiatry, analogous 


to “minor 


surgery 


Quite on the contrary, 
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iis major mM every setise of the word, 1. € 
both in volume and in the degree of skill 
which it requires 

Large additions to this demand arise as a 
consequence of the fact that all of medicine 
is passing slowly through a long period of 
half-cures. Every medical and surgical dis 
cipline must go through stages in which 1 
can keep people from dying or from becom 
ing totally disabled, but without restoring 
them to full health. This is happening today 
im every aspect of organic medicine and 
We are 


being challenged on all sides by increasing 


surgery, and in psychiatry itself. 


numbers of human beings who are half-sick 
half-well, 
triumphs of 


and and who, because of the 


modern medicine, reach old 


age in that state. The problems which this 
creates are self-evident: and these patients 
their families are 


and being brought to 


psychiatrists in increasing numbers for 


psychodiagnosis and psychotherapy. This ts 
a problem which merits a chapter of its 


own 


Further, increasing attention being 
given to the urgent need to prevent psycho 
logical derangements. UItimately, preven 
tion will require a new education, ‘Today, 
however, prevention depends primarily upon 
which 
Yet the carher 


treat, the 


early diagnosis and treatment, for 
more men must be trained 
we try to diagnose and 
difficult is the task 
the dithcult 


not tasks for beginners or for the half 


Phis constitutes one of 
frontiers ot clinical psychiatry 


trained 


binally, large new areas of the earth are 


opening up, with new demands for psy 


chiatry. There are states in our own United 
States which are just now becoming aware 
and 
Phe influence of the World 
World 


making 


of their needs for psychodiagnosis 
psychotherapy 


Health 


Federation of 


and of the 
Health ts 


from the 


Organization 
Mental 


similar demands whol 


articulate 
face of the globe 

What | have been saying would seem to 
unply that if we go about with a modern 


version of 


hand, we 


Diogenes iantern im 
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will find psychiatrists busily at work pet 
forming all of these varied and miraculous 


tasks 


the case 


Actually we all know that this ts not 
What our modern Diogenes will 
find is that from all human activities arises 
an increasing and incessant clamor for the 
psvehiatric help which still ts not available, 
simply because there are not enough trained 
psychiatrists to meet even a minute fraction 
of this demand. Instead, he would find here 
and there one psychiatrist of varied training 
giving, at the worst, a demonstration of how 


\t the best, he 


plies a small sample of how valuable such 


not to do such work sup 


services might be if only enough trained 


personnel were on hand, Thereby he cre 


ates an impatient demand for more But 


since there are no psychiatrists to satisty 
the hunger which he has roused, the frus 
trated claimant turns in anger to the un 
trained, to the cultist, and to the quack, 
who will exploit his need. If medieme ts 


ever to meet these needs which our ad 


vanees have awakened and made articulate, 
we must train enormous numbers, far more 
present. | shall ask, 
shall ask, can 


than we have at not 


“Can we do it?”; | “How 
we do it?” 

Phe United States has more psychiatrists 
than there are in all the rest of the world 
We know that these are not enough. There 
fore our first practical question must be, 
“What are and 
increasing materially At 


present, there are between 8000 and 9000 


the prospects chances of 


their numbers 


members of the American Psychiatric As 


sociation. Of these, 2500 to 3000 are in 
administrative posts About 1000) devote 
the major part of their time to teaching in 
medical schools. About 2500 to 3000) are 


physicians on the full-time staffs of mental 
hospitals the original SOOO 
to 9000, only about 2500 to 3000 are left 


Thus, out of 
to service the vital needs of the nonhospital 
ized population of 170,000,000449! 1s 
variously estimated that to meet adequately 


the manv demands which | have listed, we 
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would need between 25,000 and 50,000, the 
latter being closer to the true requirements.” 

Let us consider where these might come 
(1 draw these data from the offieral 
American Psychiatric Asso 
the Medical As 
) There were 200,000 physicians 


from 
statistics of the 


and of \merican 


ciation * 
sociation 
in this country im 1950; 250,000 is our max 
imum expectation by 1960. (This may be 
an overestimate, because it was made at a 


time when the applications for medical 


schools were rising, whereas m recent years 


they have been dropping. ) 


The official estimate of what this) wall 
mean im terms of physicians per LOO,0Q00 
runs as follows: In 1940, there were 133 


doctors per 100,000; in 1960, there wall be 
143 doctors per 100,000. Tf this entire in 
crease of 10 per 100,000 were to become 
psychiatrists, they would not be enough It 
100,000) could be 


from medicine and surgery by greater econ 


another 10) pet diverted 
omies in the use of medical and surgical 


time, even such an addition could not begin 


to meet community needs. Simple computa 
tion will indicate that the total gam in 
psychiatric strength which these figures 


imply is between 2000 and 4000) men 


Moreover, if we are realistic, we will 


accept the fact that for many valid reasons 


most doctors prefer to work strictly 


medical settings, and that, consequently, not 


*Should anyone consider this an extravagant 


estimate, | would call attention to the fact that in 


the quarter-century which elapsed between 1930 and 


1957 the 


number of active scientists working in the 
Umited States increased by over 200,000, starting 
from 46,0000 (Sctence 125:143) [Jan.] 1957) 
In this ame quarter-century an excessively 


yenerous estimate of the merease in the number 
of psychiatrist as ¢ 


American 
lsveliatry 


tunated bb the ize of the 
yelnatrie A ROOD 
involve the lives of 
deals 
problem 


ssoctation, under 


everyone, trom 
ter the yrave unc 


health 


with 
Yet the 


about one 


our 


pressing publi INCTeASE 


in absolute numbers has been 


twents 


hiith ot the mecrease amony scoentists as a whole 


The future increase which | have here projected 


brings us up only to the pomt at which science 


stood 25 vears ago is hardly an ¢ xtravagant 


estimate of our psychodiagnostic and psychothera 


need 
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many of these hypothetical additions to our 


supply of medically trained psychiatrists 


would actually work in the various non 
medical, social, legal, industrial, and educa 
tional agencies which I have cited 

Further relevant considerations are the 
facts that we graduate about 6000 medical 
students per year, that the applications for 
admission to medical schools are dropping 
and not increasing, that the creation of an 
entire new medical school, at vast expense, 
adds only about 100 new physicians to the 
Meanwhile, we lose 1500 


to 2000 physicians per year by death and 


annual increment 


disablement. Consequently, even if we 


strain every nerve, our total medical man 


power can grow only at a snail's pace 
linally, anyone who deludes himself that 


these needs can be served by making of 
each internist his own psychiatrist 1s in 
dulging in the purest kind of wishful think 
ing 


and 


As | have said, these are the subtlest 
toughest of all) psychiatric problems 
both to diagnose and to treat, and they 
require large amounts of undivided time 
and attention. leven if the internist or the 
had the 


knowledge, and technique, he would not be 


surgeon necessary experience, 
able to devote to this work the time it would 
require without creating a new shortage of 
available medical surgical man-hours. 

If we give full weight to the consequences 
of these hard facts, we cannot pretend to 
ourselves that the medical profession alone 
will ever be able to supply the needed num 
bers of men and women, specially trained 
to do psyechodiagnosis and psychotherapy 
Unless we find and train other sources of 
personnel, many hundreds of thousands of 
human beings whose needs have become 
articulate through the influence of modern 
psychiatry will remain untended; and im 
consequence they will turn to the untrained, 


to the partially or poorly trained, and to 


quacks 
Let us then face the fact that it ts im 
possible to train enough medical psychi 


that if 


we do not want to yield this basic aspect 


atrists ever to fill this need, and 
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of human culture by default to the wild and 
to the untrained, then are we not forced to 
the that 
should join forces with the behavioral sei 


conclusion our medical schools 
entists of our universities to develop a new 
scientific and medical subdiscipline under 


Medical 


Psychology’ The practitioners of this pro 


a new title, 1. €, a Doctorate in 
fession would never replace the medically 
trained psychiatrist, but they would supple 
ment his labors; and, if the training is 
properly organized, they would work shoul 
der to shoulder with physicians in the sery 
ice of man’s psychological needs. Let me 
say emphatically that we must aim realisti 
cally not at filling the gap tomorrow, or 
even at a five-year plan, but at a 25-year 
plan, which, however, will begin to yield 
limited results in 10 to 15 years. It is to 
such a plan for a solution of this problem 


that I invite your attention. 

It is my contention that the logical, prac 
tical, and socially and culturally desirable 
solution is through the development of a 
Medical 
Psychology, trained under the joint auspices 
of medical The 


doctors of medical psychology would be 


new 


profession, a Doctorate of 


schools and universities. 


licensed to practice psychodiagnosis and 
psychotherapy under legally defined condi 
tions, specifying their relationship to physi 
cians, so that the dangers of overlooking 
(The 


nature of these stipulations will be described 


organic disease would be avoided 


in detail below. ) 


With this general program in mind, let 


us consider the sources, first of teachers, 
and then of students, and, finally, the nature 


of the curriculum for both groups 


I. The Sources and Training of Teachers 


Lecause of the shortage of competent 


teachers among medically trained psychi 
atrists, we would have to start by training 
a new cadre of teachers. Therefore, into 


the curriculum that | shall describe below 
it would be necessary at the start to draw 


a group of men and women who were rec 
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ognized for their attainments 


the 


experienced in 


creative 


behavioral sciences, i. e., trained and 


clinical and experimental 


and social psychology, in psychiatric social 
work, in remedial and vocational education, 
and in cultural anthropology. Such trained 
and mature specialists, of acknowledged sei 
entific and professional stature, would have 
to be fully subsidized for periods of addi 
tional training, varying from 5 to 10 years, 
so as to turn them into the nucleus of the 
faculties which would ultimately carry a 
major share of the burden of training the 
future practitioners of the new profession. 

This first batch of future teachers would 
come with widely divergent previous train 
ing and experience in various aspects of 
this initial 
curriculum would have to be tailored indi 


behavioral science Therefore 
vidually to meet each individual’s needs in 
the basic and clinical sciences. The over-all 
goal of the curriculum would be to develop 
scientific critique and sophistication, and to 
deepen and broaden and criticize all previ 
ous clinical diagnostic and psychotherapeu 
tic experience. 
this 


IXven in those instances in 


which previous experience included 
many years of psychodiagnosis, psychother 
apy, and psychoanalysis, the new curriculum 
would require close supervision of all forms 
of psychotherapy, including psychoanalytic 
psychotherapy, group and individual tech 
niques, hypnotherapeutic techniques, plus the 
integration of psychological testing with 
the 
training of this initial group, experienced 


psychiatrists 


psychotherapy. In launching clinical 


and would 


therefore be called upon to give more time 


psychoanalysts 


than 
the 


will be necessary in later phases of 
program 

Since the goal would be to develop self 
critical and skeptical therapists and diagnos 
ticians, such a training program would place 
major emphasis on the critical dissection of 
taped recordings, and also of movies of 
their own therapeutic efforts before group 
seminars. ‘Thus, the training of this first 
group of teachers would actually be far 


more exacting than is the training to which 


the average medical psychiatrist or psycho 


analyst is exposed today im our. current 
postgraduate training programs, whether im 
medical schools, in psychiatric hospitals, o1 


in psychoanalytic institutes 


In the more general and basic aspects of 


the training of these future teachers, 11 
would be essential to supplement any deficits 
in their prior scientific background by in 
cluding an exacting review of human bi 
the 
Medical Sciences at the 


School for 


One could model 


ology use as a 
curriculum in Basic 
Medical 
going into research in human biology 
includes the 


physiology, 


Harvard men who are 
This 


intensive funda 


training im 


mental principles of general 
and in particular of neurophysiology, both 
normal and pathological 


The 


even the most experienced of these future 


minimal duration of 


training for 


teachers would probably be at least five 


years; and its over-all duration might be 
as high in individual instances as 10 years, 
before they would be ready to establish and 
maintain the high standards for their future 


students at which the curriculum would aim 


Among clinical psychologists there will 
be some objection to the insistence on the 
importance of so many years of additional 
training. There is no question that in a 
this would be 
superfluous, and would work an unnecessary 


hardship 


few individual instances 
There is even less question, how 
ever, that the possibility of securing whole 
hearted the medical 
profession and of creating a true partner 


ship between the two disciplines will be 


cooperation from 


enhanced by holding strictly to such a stipu 


lation. tl°urthermore, we remembet 


niust 
that this is a plan to train a corps of future 
that it the medical 


analyst a minimum of 5 additional years of 


teachers; and 


takes 


practical analytic experience after he has 
fulfilled all training requirements in a cur 
riculum which lasts 12 to 14 years, before 
he is considered to be eligible for appoint 
ment to the faculty of a psychoanalytic in 
stitute. Therefore this requirement does not 


constitute a diserimination against the non 
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medical scientist. It merely subjects him 
to the same high minimal standards as those 
to which his medical counterpart already 


conforms 


Il. The Sources and Training of 
Students ; General Considerations 


(a) Sources.-Onee such a corps of spe 
ialized teachers is ready, their students 
would come to them directly from college, 


just as men today graduate from college to 


enter law school, medical school, or engi 
neering school, Prerequisite for admission 
would be certain basic courses in general 
science, higher mathematics, — statistical 


methods, OK ology, psychology, and anthro 
Here, 


room for many local differences and for the 


pology however, there would be 
comparison of different approaches, just as 


there are differences in the requirements 


for admission to different medical schools 


Certainly group the humanities 
would not be slighted 

Unlike the initial cadre of future teachers, 
this crop of future college graduates would 
enter upon a more standardized curriculum, 
in which it would be possible to exact more 
nearly universal minimal requirements. This 
would follow the precedent established by 
our medical schools, law schools, and engi 
neering schools 

ut what kinds of college students would 
be attracted to such a postgraduate profes 
sional training program as will be outlined 


The 


course, 


below conscious common denomi 


nator, of would be an interest in 


human behavior, starting in many instances 


with his own. It is true, of course, that 
some might be impelled to train for this 
new profession for mereenary TeAsons; but 


this is also true of the medical profession 
\nd since the new curriculum, as described 
below, will be a rigorous and lengthy train 
ing, we are justified in doubting that the 


proportion of those whose motivation 1s 
preponderantly mercenary would be higher 
among the doctors of medical psychology 


than among the doctors of medicine 


ARCHIVES 


Ok NEUROLOGY AND PSYCHIATR) 


Some critics of this plan fear lest the 
development of a new subdiscipline would 
seduce many medical students from their 
medical studies, and from all concern with 
that 


effect would be to divorce biology and psy 


human biology. These fear the net 


chology. Paradoxically, and quite incon 
sistently, the same critics complain that too 
many of the students in the curriculum on 
medical psychology would after a time wish 
to become phy sicians. These Opposing pre 
the 


lurthermore, there is 


dictions demonstrate rather fantasti 
nature of the fears. 
no way of estimating how valid the proph 
ecies themselves 


may be An occasional 


interchange of students between the two 


curricula does not seem to be a matter of 


great moment. It is not likely that there 
would be an unbalanced interchange, going 
predominantly in one direction or the other. 

Finally, many behavioral scientists are 
worried lest the new curriculum will drain 
off into the practice of the new profession 
all promising research brains. Vor this fear 
there is equally little basis. bor the many 
practitioners in any profession, there is only 
a small group of creative investigators. 
There ts no reason why this should not be 
equally true of a doctorate in medical psy 
chology, with a constant mutual interchange 
between the scientist and the practitioner, 
each feeding facts and problems and stimu 
lus to the other, just as there is in medical 
science. To provide sound traming facili 
ties for the doctor of medical psychology 
will merely increase the total reservoir of 
trained men in this field, from among whom 
research minds recruit’ themselves. Thus 
in time a body of adequately trained and 
matured practitioners would inevitably pro 
vide more and better research men in the 
field of the behavioral sciences. Here it ts 
important to emphasize again that the high 
level of American medicine, like the high 
level of American dentistry, is due to the 
coexistence of its own corps of teachers, 
practitioners, and researchers. That is the 


pattern which this plan aims to reproduce in 
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the behavioral under the joint 
auspices of medical schools and universities. 
(bh) Aus pices Of 


for the success of this plan is the fact that 


sciences, 


primary importance 
it would be carried out under the conjoint 
auspices of the various university depart 
the 
sciences, together with the medical schools. 


ments which deal with behavioral 
Administrative problems would be simpli 
fied if within the university, for this purpose 
at least, all of the separate disciplines which 
could be 


affiliated in one interdepartmental depart 
the De 


contribute to behavioral science 


ment (as is done at Harvard in 


partment of Social Relations ) 
The Setting 
of the curriculum which are given by the 
the 


(c) Phe preclinical parts 


behavioral scientists im academic divi 
sions of the university could best be given 
in their own lecture halls and laboratories 


The clinical aspects, however, would be 
carried on in the physical plant of the 
affiliated medical school and teaching hos 
There are several reasons why the 


pital. 
medical setting and location are important 
Since many of the techniques with which 
the student is to be equipped must be learned 
in a medical school, it will be economical 
of space, staff time, and equipment to house 
Moreover, 
patients and to patients’ families ts essential 
This, 
the medical setting. Even more vital is the 
fact that going to 


responsibility for human health should have 


these together accessibility to 


to clinical teaching again, requires 


everyone who ts have 
an opportunity to develop a sense of identi 
fication with everyone else who is engaged 
in any of the healing arts. There could be 
no medical profession as such, and no bond 
of mutual understanding and aspiration, if 
from the start every specialist were trained 
ina special plant, physically apart from the 
others. Such a system would spawn groups 
of competing and mutually distrustful 
specialists. The fact that we live our student 
lives together is essential for our later 
spiritual kinship. For the same reason, the 
future doctors of medical psychology must 


share their student years with medical stu 
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dents. Moreover, such daily contacts will 
gradually and automatically impart many of 
the traditions of scientific medicine, just as 
happens to the medical student; such as the 
sense of dedication to therapeutic goals; a 
deep and automatic respect for each human 
being’s right to privacy; and, finally, and 
perhaps most important of all, a tough 
minded skepticism about naive, unjustified, 


The 


matters 


and exaggerated therapeutic claims 


physician’s hard teacher in these 


has been his experience of centuries of 
defeat and the repeated facing of his fail 
We 


claim that no physician ever 


ures at the autopsy table hardly 


call 
fou gets these 
that 


experience of 


lessons; but we claim when he 


forgets them, the painful 
failure soon jogs his memory and his scien 


titi lo share in these emotional 


experiences ts as essential a prerequisite to 


responsibility for diagnosis and for therapy 


in the psychological field as is the tech 
nical and clinical training; because ultimately 
these lessons must become part of the tra 


Medical 
Let me repeat that if he 1s to 


dition of a future Doctorate in 
Psychology 


share such responsibilities with the physi 


cian, the Doctor of Medical Psychology 
must become spiritually one with the physi 
cian and not his rival, and that this can 


happen only if they study and live together 
in their student years, so that they can grow 
up together, work together, suceeed, and 
fail together in the dedicated atmosphere of 


medical schools and teaching hospitals 


III. The Curriculum 


In the various departments of the univer 
sity, partly in his undergraduate years and 
partly in the graduate curriculum for a 
Doctorate in Medical Psychology, the future 


practitioner of this will learn 


profession 
the principles of experimental methodology, 
of basic chemical, physical, and biological 
science, of higher mathematics, and of criti 
cal statistical methodology; the techniques 
of experimental psychology and of clinical 
and 
data of child psychology, of comparative and 


psychological testing; the techniques 
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experimental animal behavior, and of com 
parative social and cultural anthropology. 
schools he will learn human 
both 


fluence of disease, 


In medical 


biology, normal and under the in 
and he will learn how to 
apply to patients all of the general knowledge 
of behavioral science which he has acquired 
in the university 

Phe over-all curriculum, then, would con 
sist of the following components 


\ Preprofessional (undergraduate ) 
The basi 


parative 


physical and chemical sciences, com 


biology, experimental methodology; the 


behavioral sciences, including experimental, elim 
child 


amd primitive psychology ; 


cal, social, developmental, and psychology, 


cultural anthropolog: 


comparative animal psychology and ethology ; 


plulology; higher mathematics and = statistical 


in general, and the humanities.” 


Profes 


method 
sonal 
Vreclinical and second years) 

(a) A (compat 
able to that now offered in Harvard Medical School 


to men who want to work im medical research but 


(first 


course in basic medical science 


Hot im the practice of medicine ) 


(hb) Medical 


work ) 


and pove liatric sociology with 
sal cAM 
(c) Further techniques of psychological testing 
(d) Graduate work in the disciplines under 4, 
2) Chimeal 
ears) 


(a) A 


who Are 


lrepsychiatrn (second and third 


ense of at-homeness with human beings 


suffering from organic disease is essential 


for the emotional and intellectual preparation of a 


future doctor of medical psychology. This 1s es 


ential also as a comparative basis for a_ later 


uiderstanding of human bemgs who suffer trom 


ailments Therefore the student 


ychological 
would first be exposed to patients on medical and 


urgical wards of general hospitals, i ¢&, who are 


uffering from organic diseases Here his succe 


sive functions would be three (1) first, as an 


orderly or murse’s aid, (2) then as a clinical clerk, 


earning how to gather eritically the interdependent 


tory of human lives and of thet 


com 

phunts, and (3) administering and scoring psycho 
lowieal test to such patient 

(hb) This experience would then be enriched and 
upplemented by direct contacts with patients and 
their in their own homes Phe imitial 
contacts would be organized under the general medi 
cal social service, subsequent ones under psychiatru 
ocial service, in connection with the care both ot 
ward and of outpatient 

In the course of time through such experience 
on wards, in the outpatient department, and im the 
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home, patients suffering from organic disease, with 


or without concurrent neuroses and psychoses, 


They 


lived 


would no longer be news to such a student 
had 


experiencing 


would be human beings with whom he 


and worked for at least two years, 


their daily fluctuations in health and illness. In 


later vears when he encounters manifestations of 


organic disease as complications of psychiatri 


illness, they will be familiar to him; and he will 


not neglect them or deny them, because he will not 


he frightened by their unfamiliarity 
(c) Work is continued on a graduate level in 
the basic disciplines listed above under A. Note that 


there would thus be four years of maturing in the 
preprofessional or basic disciplines, spotted through 
the vears of professional traininyp 

3. Clinical-Psyechiatric (fourth through sevent! 
years) 

The third 
ing in the fourth year of the professional curricu 
take the 


division of the hospital and to its psychiatric out 


step in training (1. e., probably start 


lum) would student to the psychiatric 


patient department There he would go through 


steps in training which would parallel what he had 
heen through on the medical and surgical services 
to wit, working 


first as an attendant, then as a 


clerical clerk, and then as a psychological tester 


and psychiatric social worker 
Thus every phase through which the student 
passes would include training im interviewing, in 


taking life histories, in subjecting patients to psy 


chological tests, in the evaluation of these tests, 


and, above all, in observing and in understanding 


the incessant subtle interplay among patients, and 


among patients, attendants, nurses, and therapists 
Psychodiagnostic and Psychotherapeutic (fifth 

vear and am) 
The definitive 


training in psychodiagnosis and 


in psychotherapeutic techniques would thus be based 


upon a wealth of diversified clinical experiences 
on wards, in outpatient clinics, and in homes. Here, 
as in the traming of the initial cadre of teachers, 


the study of tape recordings and of sound films et 


diagnostic and of therapeutic interviews would play 


a major role, with additional opportunities to ob 


serve therapeutic interviews through one-way 


screens, to study filmed interviews, and to partici 


vate in seminars based on week-by-week reports 


and data from the treatment « 


patients, as con 
ducted both by experienced therapists and by other 
students 

lhese steps would lead to the conduct of psych 
therapy under supervision, which, in turn, would Te 
subye ted to the same rigorous challenwe of eritreal 


group discussion 


5 For many the final step would be psychoan 
alytic training. For all there would be traiming 
in such special techniques as the use of hypno 


therapy and methods of group psychotherapy 
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These are the bare bones of the curricu 
lum, the details of which would have to be 
The total 


somewhere between 


worked out in actual practice 


curriculum would take 
seven and nine years after graduation from 
college, thus saving five to seven years from 
the time it now takes to train a medical 
psychiatrist. This means that for any fixed 
period of time the same training facilities 
could be turning out almost twice as many 
graduates as they do now, in addition to the 
medical psychiatrists who would be in train 
ing concurrently 

that this 


yield in trained personnel would not. start 


1 must remind you increased 


today or tomorrow; but that it would begin 
to make itself felt in the community as a 
minimum of 15 rom 


whole in a vears 


that time on, it would snowball steadily 


IV. Licensure 


Neither law 


nor medicine does 
graduation from a professional school give 


the This 


ferred by the states on the basis of examina 


right to practice right Is con 
tions which lead to the granting of a license 
Therefore on top of the curriculum which 
has been outlined, there would have to be a 
system of examination for licensure, under 
the control of the various states and/or of a 


The 


would consist of representatives of the be 


national board examining boards 


havioral sciences, the basic medical sciences, 
and psychiatry. Many examiners would be 
drawn from the original teaching corps in 


the Doctorate in Medical Psychology 


The license itself could be formulated and 
granted under terms which would stipulate 
clearly the conditions of practice, any viola 
tion of which would cost the individual his 
license. lor example it could stipulate that 
pari passu with the process of psychological 
examination, and before any regimen of 
psychotherapy was instituted, every prospes 
tive patient must be subjected toa complete 
physical check uy) by a diplomate in internal 


medicme o1 pediatrics 


(depending on the 
call 


spec ialty 


patient's age), who, as needed, would 


upon diplomates of appropriate 


Kuh 


boards. It could stipulate further that such 
examinations be repeated at regularly pre 
scribed intervals throughout the course of 
psychotherapy, and again at its termination 
or imterruption, This would provide even 
better protection against the danger of over 
looking organic disease than does our pres 
ent system 

1 must add that there are problems which 
would still have to be worked out, such as, 
for instance, the handling of the commit 
ment of patients to mental hospitals when 
needed, and the use of simple medications 
(e. g., 
have to be 


for sleep, etc.) Vhese details would 


solved 


connection with the 


licensing procedure, so as to ensure the 
harmonious integration of the Doctorate in 
Medical Psychology with the medical pro 
fession in the handling of every patient 
Certain suggestions concerning these details 


have been advaneed on another occasion y 


Finally let me plead that such a plan as 
this can best be explored not by endless 
discussion but by several carefully conducted 


pilot tests, under the auspices of some of 


our maior universities and medical schools 
and on sinafl and hand-picked groups of ad 
vanced students 


believe that such tests would soon 


demonstrate that the gains of such a system 


would be not solely practical, bout that, mm 
addition, many scientific values would ac 
crue from the institution of such a plan 


These More general values will be touched 


on brietly in the final section of thi paper 


V. Cultural Values of This Plan 


It is true that the practical values which 
would accrue from this plan are literally 
essential. Nevertheless, | would not leave 
the erroneous impression that my interest 


in this is only because it is a practical method 


of breaking the bottleneck in trained 


Its full cultural implication go tar 


per 
sonnel 


beyond this goal 

It is a truism that man has been able to 
change aknost everything in the world ex 
cept himself I of our learning about the 
outside world has not changed us, Psycho 
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analytic psychiatry, however, now gives us 
a tool, frail and imperfect though it is, which 
for the first time in human history provides 
the possibility of changing and advaheing 
man himself, not by changing human nature 
as such, but quite specifically by shifting 
the balance of power in human personality 
out of the hands of a rigid and destructive 
alliance between unconscious and precon 
scious processes and into the hands of a fat 
more creative and tlextble alliance of pre 
conscious with conscious purposes and 
eritiques.°""'"’ But if we are to achieve 
the goal which psychoanalyty psychiatry 
makes tt possible at least to envisage, then 
all cultural influences and institutions must 
become infused with knowledge that can be 
gained only from the study of the lessons 
of illness 

lor in psychology, as in all of medicine, 
ilIness is the ultimate teacher. This is the 
deeper significance ot the preoccupation 
with illness, which characterizes modern art 
and literature. The same prineiple applies 
lo every unsolved behavioral problem which 
confronts mankind, whether im economics 
and) government, im the organization and 
mores of the family, in the problems of 
marrage and divoree, the methods by 
which we bring up our children and the 
methods by which we educate them. Self 
knowledge in depth has been the forgotten 
man of our culture; and self-knowledge in 
depth derives from an understanding of the 
roots of illness which are buried in the 
depths of every personality. this 
knowledge which must become the common 
property of all cultural educational 
forces: the humanities, the behavioral 
sciences, general science; indeed, everything 
we think of as higher education. This im 
plies that direct knowledge of the nature of 
the neurotic process is the essential in 
gredient which must now be added to the 
cultural heritage which each generation 
transmits to its successors. This knowledge 
cannot remain the exclusive domain of 
medicine and of medical psychiatry if our 


culture is ever to achieve and re-create ma 


ny? 


turity. This is knowledge which must be 
brought out of the isolation of the clinic 
into general currency. And this can happen 
only if those who are trained in other dis 
ciplines are given an opportunity to work 
at our side to achieve sophistication about 
psychiatry and the psychology of the neu 
roses, to carry back into their own discip 
lines 

Nowhere is this more essential than in 
the study of the educational process itself, 
where one can observe the tangled inter 
weaving of the processes of learning with 
the neurotic process, through the impet 
ceptible gradations betwen the repetitive drill 
of the learning process and the automatic 
and involuntary repetitions of the neurotic 
process. At every level of education from 
the kindergarten to the highest levels of 
postgraduate study, educational procedures 
are a tangled net of normal and neurotic 
mechanisms. People talk glibly of neuroses 
as a kind of mal-education and of psycho 
therapy as a learning process. These are 
oversimplifications; but it is true that one 
cannot dissociate the two Therapy and 
learning constitute together a joint field for 
education and psychiatry. They are com 
plementary and inseparable; and the chal 
lenge of education itself should free us of 
any smug idea that psychodiagnosis and 
psychotherapy can be reserved for the pss 
chiatrist 

Phis in brief is the broader philosophical 
basis for my argument Just as psychiatry 
left the lunatic asylum years ago, so psycho 
pathology as a discipline, as a_ theoretical 
system, as a field of understanding, and as 
a technique of exploration, must escape the 
confines of the medical clinic and merge 
with human culture. This is the cultural 
voyage of exploration to which this new 
discipline would make an essential contri 
bution, 
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Reliability of Epinephrine-Methacholine (Mecholy]) 


Testing 


R. BRUCE SLOANE, M.D., Montreal, Canada; DAVID J. LEWIS, M.D., Toronto, Canada, and 


PATRICK SLATER, M.A., London, England 


\utonomic nervous system studies have 
engaged the attention of psychiatric research 
workers since the early public ations of lip 
However, conflicting re 
Interpretations the doubt 
that this field 


Differences of technique and samples are 


pinger and Hess.' 


sults and reveal 


and uncertaimty still lie in 


frequently overlooked or minimized and 
undoubtedly account for much of the exist 
ing controversy 

The work to be deseribed was an effort to 
tudy the reliability of various methods of 
the 


test 


performing 
holyl ) 


epinephrine- methacholine 
deseribed by bFunkenstein 


his co workers 


We commenced first with a series of test 
retest Comparisons of the responses to the 
two drugs separately under slightly differing 
conditions. The comparisons were made in 


variables» 3 involving basal 


levels of blood pressure, 


terms of 1 
the extent and 
duration of response to epinephrine, and 6, 


the deseription of the methacholine-response 


curve Systolt pressures were used at all 
tines 
\fter the evaluation of the individual 


drug responses, we deseribe the effect upon 


rehability of making injections of both drugs 


Submitted for pubheation Mareh 13, 1957 
Bethlem Maudsley Hos 


Psychiatry, University 


the Royal and 
pitals, and the Institute of 


Dravelling 


of London work was carried out while Dr 


hie ld at 
Samuel MelLaughlin Foundation, Toronto, Canada 
Memorial 


Psychiatry, MeGuall University, Faculty of 


lewis Fellowship from the Kk 


resent addresses Insti 


tute of 


Medicine, Montreal, Canada (Dr. Sloane). The 
University of Toronto, Faculty of Medicine, De 
partment of Psychiatry, (Dr. Lewis). The Insti 
tute of Psychiatry, University of London (M1 
Slater) 


on the same day, of reversing the order of 
drugs, and, finally, of a preceding injection 
of epinephrine on the methacholine response 

We also tested the effect of using a dose 
of 0.025 mg. of epinephrine, which ts safer 
than the 0.05 mg. of epinephrine formerly 
used. It seemed useful to determine how 
the recording personnel might affect’ the 
administration of the test, and we divided 
our results according to whether the test was 
carried out by the same nurse on both occa 
sions or by different nurses. These varying 
procedures give an idea of the extent to 
which the test is subject to the conditions of 


administration 
Material and Procedures 
The 


the Bethlem Royal and the 
total of 111 


subjects used in this work 
Maudsle 


patients 5. 


Subjects were 


Hipatients of 


Hospital There was a 4 


male and 59 female, ranging in age from 16 to 69 
vears and having a mean age of 39.6 years. The 
diagnoses were as follows: manic-depressive rea 


tions, depressive state, 53; involutional psychoses, 
5; schizophrenia, 1&8; schizoaffective psychoses, 6; 
disorders, 28; 


hundred ten 


neuroses and character organi 


dementia, 1. Three comparisons 
\ high proportion of these tests were 
E. but 


this or any 


were made 


carried out either before or after 


administration of 


none during the 
other physical treatment. Cases receiving tran 
quiizing drugs were excluded Retests were 


performed within one week, usually on succeeding 
days, and if there was intervening clinical change 
the subject was rejected 

Methods 


tested im 


Pest situation The patients were 


single rooms or quieted wards, and all 
ward nurses previously 


No at- 


temperature, but 


tests were carried out by 


instructed in the technique and procedure 


tempt was made to alter room 


patients were kept warmly covered with blankets 
The patients had been fasting overnight and were 
he fore 


recumbent for a minimum of half an hour 


PINEPHRINE-METHACHOLINE TESTING 


Taste 1—Blood Pressure Response Varwbles to 
Epinephrine and Methacholine (Mecholyl) 


Variable No. Description Units 
1 Basal blood pressure: mean of last 5 read Millimeters 
ings within a range of S He 
2 Initial blood pressure reading on com- Millimeters 
mencing test 
4 Differences between initial and basal Millimeters 
readings (Variable 2-Variable | H 


‘ Maximal height of 
above basal 
lime for pressure to return to basal after 
epinephrine 

t Maximal fall after methacholine 


epinephrine rise Millimeters 
Hig 


Minutes 
Millimeters 

He 
Time to post methacholine 


homeostasis * Minutes 


s Areat of fall to methacholine before 

homeostasis Area units 
” Total area of fall to methacholine Area units 
1 Total area of rise to methacholine Area units 
i Maximal rise to methacholine Millimeters 

Hig 

2 Concordance of blood pressure group 

ings Percentage 
13 Concordance of prognostic predictions Percentage 


Homeostasis was defined as the point at which the blood pres 
sure returned to the basal level, or within 4 mm. Hg of the 
basal level after the initial fall, and remained there for three 
consecutive minutes. If the blood pressure remained at the 
basal level for four minutes with one reading outside the range, 
it was also scored as homeostasis In our series 

t Area was derived by plotting the methacholine curve on graph 
pape’, with the vertical side of each square representing 6mm 
Hig and the horizontal one minute of time 


sts were carried out be 


All te 


and 12 noon, and on the same arm 


testing commenced 


tween & a. n 
Recording 


Pechnique tor Sphygmomanometric 


Phis has been fully described previously.” 
Dosage: Epinephrine P. (synthetic) was 
viven intravenously by the physician in a dose 
of 0.025 or 0.05 me Methacholine chloride ty. &. F. 
10 me.. was given intramuscularly by the nurse 


Funkenstein and his co-workers divided 
blood 


methacholine 


Scoring 


the types ot systole pressure response to 


epinephrine and into Six groups 
\ seventh group was formed by those persons who 
reacted to methacholine with a chill. Concordance 
of two tests by this method of grouping is shown 
as Variable 12 (Table 2), 
prognostic prediction with respect to 
shown as Variable 13 

Although 


clinical use ot 


while concordance ot 


these arbitrary groups are the basis 


of most this test, Funkenstein also 
described seven mathematical measures which could 
be used to quantify the blood pressure responses 
Chese were obtained from the basal blood pressure, 
and the methacholine fall 
as \ ariables 1, 4, 5, 6, 


further con 


the epinephrine rise, 
Phey are shown in Table 1 


7, and & In some cases there was a 
siderable fall of blood pressure after homeostasis, 


Variable 9 


was a compensatory, or even 


ind to include these we introduced 
In yet others there 
initial, rise of pressure to methacholine, and this 


We 


ilso interested in testing whether it might be un 


was expressed as Variables 10 and 11 were 


necessary to take a basal reading and so included 


the initial blood pressure (the first reading taken 


et al 


‘ me 


Variable 2, and the 


after the period of rest) as 
difference between this and the basal reading as 
\ artable 3 

Results 


In Table 2 the test-retest correlations for 
each of the mathematical variables are shown 
in lettered horizontal rows according to the 
technique used 

Basal Blood Pressure Variable 1; The 
basal blood pressure showed a rather high 
reliability im all the methods tested, with one 
exception, namely, when methacholine pre 
ceded epinephrine on the same day (Row 
[.). Generally the reliability was between 
0.6 and 0.95 
reading could be predicted from the first 
and of 


Phis meant that a second basal 


with between accuracy 

Variable 2 
ings 
usually 


Initial blood pressure read 


correlated somewhat. less well, being 
only 0.1 


times showing marked irregularity 


Variable 3 


the relationship between the basal and the 


below the basal but some 


Phis variable, which indicated 


initial blood pressure, showed an invariably 


poor reliability. this it ts clear that 
not only was there no relationship between 
the two measures but also that Variable 2 
could not be used even for a test independ 
ent of basal blood pressure because it was 
too unreliable 

I: pine phrine Administration (Rows A, B, 
and ©) Phree series were compared which 
showed the epinephrine responses when the 
drug was given alone on both occasions ot 
when it was given as the first drug of the 
day 

Variable 4 (height of epmephrine rise ) 
The response to the injection of 0.05 mg. ot 


the 


epinephrine when recorded by same 
nurse appeared highly reliable. When the 
recording was done by different nurses, 


however, the reliability fell to an insignih 


cant figure. It was also very low when a 


smaller dose of epinephrine was given, even 
though the recording was done by the same 
nurse 

Variable 5 (duration of epinephrine re 
sponse ) 


This value showed poor reliability 


29 


— 
| 


% 001 


% 19 


%06 


<inoip 
jo 
aur 


wyN 
wind 


Zire 


sts 


o1 


*eull 
oyoe 
Wed 
amu 


“PEW 


pue eares 


pus dues 


pur ewes 


eulvs 
I 
dul BS 
eur eS 


UO “unde 


uo 


“urde 


sv 


SV 
{ep uo 
Julpeowd 
Aep ou 
-uidy 
ASP oUF UO 


Juypeoeud 


<ep 


Juypeoed 


Sy 


sy 
eaoge sy 


sy 
SV 
sy 
aaoge sy 
sy 


sy 


uO Waals 


DOW 


| 


= 
= ES PA 3 & 
3 
= = = = S S 
& $ 2 3 2 z 
ome ss S S = = 
se so oc S = = = 
= 
4) = 
‘ = = = = > — = = 
| 2 
a | 
=| 
ua 
> & “uo, gt 
Esa 
£ e =< 
SH 42 § @ 
| & ome ol 7 =) 


EL PINEPHRINE-MLTHACHOLINE. TESTING 


Again, the correlation with the same nurse 
recording was higher. 

Comparison of Unequal Doses of Epi 
When 0.025 
mg. of epinephrine was given on the first 


nephrine (Rows D and 


day and 0.05 mg. on a subsequent occasion, 
the reliability was comparable, in Variable 
+ (height of epinephrine rise), with that 
obtained when 0.05 mg. was given on both 
occasions. When the larger dose was given 
on the first occasion, the reliability was 


Variable 5, 


of the epinephrine reaction, showed a poor 


considerably less the duration 

correlation by either technique 
Vethacholine Injection Alone (Rows ¥ 

and Gr) Phe correlations when this drug 


was administered alone were between 0.6 
and 0.8. There was much greater uniformity 
the epinephrine 

Phe the 
done by different nurses was not so great, 
little 
‘| he poor! 


that 


than with correlations 


throughout loss when work was 


some correlations being actually a 


higher under these circumstances 
est’ correlation obtained was which 
measured the height of blood pressure rise 


after the establishment of homeostasis 


Phe prediction level attained with this test 
when done under optimal conditions suggests 
that a 500¢ prediction of a second reading 
can be made from a first. Agreement among 


arbitrary groups was 80%, and that. for 


prognostic predictions, 90% 
I: pinephrine and Methacholine on Sepa 


permit us to examine more than seven cases 


rate Days ( Row Our material did not 
in Which epinephrine was given on one day, 
methacholine on a second, epinephrine again 
on a third, and methacholine for the second 
and final, day These 


time on a_ fourth, 


were divided 
0.05 meg 


were given, there being three of the former 


tow, 


0.025 


CASES, among cases mM 


which and of epinephrine 


and four of the latter. This short series pro 
vided the most consistently reliable correla 
the 
the 
Better 


tions that we found. Examination of 
epinephrine scores again showed that 
mg 


results in 


dose Was reliable 


Variables 4 
the 


more 


and 5 could be c= 


pected if all were executed with 


CASES 


Sicane eta 


at se 


that 
groups 


Agreement 
(Variable 12) 
predictions (Variable 13) was 100; 
Epinephrine Followed by Methacholine on 
the Day K).—A 


large proportion of our tests were carried 


among arbitrary 


and tor prognostic 


Same (Rows |, J, and 


out on the same day, epinephrine being 


given first in a 0.025 or a 0.05 mg. dose, 


followed by methacholine after an interval 
hour, when the blood 


the 


of 15 minutes to !, 
had 


Tests of this nature appeared to be less 


pressure returned to basal level 


reliable. Again, the effect of a different 
blood pressure recorder was to lower accu 
In the 39 


{ Kow J ) 


cases done by different 
the 


methacholine Variables (6 to 11) was van 


racy 
recorders correlation — for 
ishingly small (0.03 to 0.22) 

If the smaller dose of epinephrine was 
given, the disruption of the methacholine 
great 
Variables 6, 8, and 9 were close to the best 


correlations was not so (Row K) 


obtained, but the others were poorer, Con 


cordance of groupings and prognostic pre 
dictions was also somewhat better than when 
the 
epinephrine variables showed low. re 


lability 


the larger dose was given. llowever, 


Vethacholine lirst, | pimephrine Second, 
Day Kehability 
Since this 


on Same (Row 1) was 


low test series was carried out 


by the same nurses in most cases (10 out of 
EL). 


somewhat higher correlations, particularly in 
the 


one would have expected to obtain 


methacholine variables, which should 


have been comparable to those done on 


separate days (viz., Row I) 


Phe epineph 


rine correlations were also low. not 


much lower than those found when the test 


was carried out in reverse order, that is, 


with epinephrine as the first drug and metha 


choline following 


\lthough =the mathematical variables 


showed these will be 


poor correlations, it 
noted that there was almost complete agree 
ment among the arbitrary groups, and that 
his, 


then, may be a very practical way of CATTY 


ing 


prognostic agreement was complete 


out the test, and it| deserves further 


; 
‘ 
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tudy in a longer series, in which the effect 
of chance upon the distribution would be 
omewhat less 

pine phrine Followed by Methacholine on 
Same Day with Methacholine Followed by 
pinephrine on Another Day (Row M) 
When the test was carried out in this man 
ner, correlations appeared to be a little better 
than when epinephrine was given as the first 
drug on both occasions. Methacholine vari 
ables and the arbitrary groups again showed 
poor results 

Vethacholine Administered Alone Com 
pared with Methacholine Following I: pi 
nephrine (either 0.025 or 0.05 mg.) (Rows 
N and ©). Again, the disorganizing effect 
of a preceding injection of epinephrine was 
shown im the lowered correlations, group 
ings, and prognostic predictions, compared 
with those obtained from methacholine given 
alone on two separate occasions (Rows fF 
and (1). However, the effeet of the larger 
dose of epinephrine was less marked in this 


SeTICS 


Reliability of Sphygmomanometry.—-In 


order to check upon the internal reliability 


of blood pressure readings, we carried out 
an epmephrine-methacholine test using four 
observers instead of one. Those participat 
ing were two nurses with a great deal of 
experience im our research work, a nurse 
with only limited experience, and a physi 
can. A single sphygmomanometer was ap 
plied on one arm of the patient, and a 
stethoscope with four ear appliances was 
attached over the brachial artery. 

ach observer made readings on each of 
the imsufilations. If in doubt, they were 
instructed not to record, and on an average 
2 readings in 50 were so missed. The test 
was carried out in such a way that one 
observer had no opportunity of comparing 
readings with the others, and no corrections 
were made 

There were 60 readings for each observer, 
and the standard deviation of the readings 
about the mean was 3.4 mm. Hg. Cor 
relation among observers was 0.94, but to 
some extent this high figure was an artifact 


20% 


of wide range of blood pressures induced 
by the injection of epinephrine and metha 
choline. (Thus the maximum pressure re 
corded was 167 mm. Hg, and the minimum 
114 mm. Hg, yielding a mean of 133.5 mm. 
and a standard deviation of + 18.6.) 

In view of technical difficulties, such as 
attenuation of sound in the long tube, this 
correlation was encouragingly high. Al 
though the procedure neglected the influence 
of different insufflators, it gave some indica 


tion of the accuracy of the method 


Conclusions 


Phere was a fair test-retest reliability of 
blood pressure responses to epinephrine and 
methacholine. This was raised if the drugs 
were given on separate days and lowered 1f 
one drug preceded another on the same day, 
even though time was allowed for apparent 
stabilization of the blood pressure between 
injections. As might be expected, in almost 
all cases, the correlations were higher when 
the two tests were carried out by the same 
observer. This was probably due to differ 
ences of technique more than to personality, 
although the latter undoubtedly played a role 

While estimation of the resting basal 
blood pressure could be achieved with good 
reliability (0.65 to 0.95), the initial blood 
pressure gave low and erratic correlations, 
and there appeared to be no constant rela 
tionship between the two pressures. Thus, 
the initial reading could be used neither as a 
datum point nor as a method of estimating 
the basal reading 

A dose of 0.05 mg. of epinephrine gave 
a more reliable rise of blood pressure than 
0.025 mg., but also had a more disturbing 
effect on the methacholine variables if this 
part of the test followed on the same day 
There was a tendency for a slight increase 
in height of response to occur when second 
doses of epinephrine were given. Duration 
of epinephrine rise to either dose showed 
poor reliability 

Methacholine responses were reasonably 
reliable (from 0.6 to 0.8) when not pre 
ceded by another drug on the same day. As 
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increasingly stronger doses of epinephrine 
were given in the period before the metha 
choline Injection, the correlations fell to very 
low levels 


Comment 


I{pinephrine has, of course, a well-known 
\ phase 


pressor ré 


diphasic action on the circulation 
the 


of hypotension succeeds 


sponse, and the drug has been shown to 


have both inhibitory and excitatory proper 


ties. However, only two of a series of 25 
patients showed a lower blood pressure than 
their resting level 25 minutes after myection 
of 0.05 mg 
Nevertheless, 
that epinephrine disrupted homeostasis, so 
that 


of epinephrine intravenously 


from our results it was cleat 


subsequent administration of metha 


choline resulted unpredictable responses 


on different) occasions Possibly. the prior 


administration of any drug affecting the 


autonomic nervous system on the same day 
would have a similar 


Weckowicz * 


methacholine retests done in the evening of 


disruptive ettect 


recently reported upon 20 


the same day claimed 


\lthough he 
the 


“quate 


a high reliability” for test, he excluded 


from his comparison tive of the subjects 


who showed a different response on the two 
Had 


would 


OCCASIONS these been imeluded, his 


correlations have been greatly low 


ered, and this result mav have been con 


tributed to by the technique, even though 


the two tests were separated by hours 
prognosti Variables 6, 7 


8, and 9, 


Purposes 


which concerned with the 
fall, 
reliability of 
after 
blood 


pressed wave form: and these 


were 
methachotine the 


the 


valuable 
fell 


were 


and these measures 


considerably However 


pinepha he 


sihee Was CX 


Pressure Fespotise 
variables 
indicated the of the wave, it did) not 
seem essential to demand equal reliability 
between measures at all points on the curve 


results," 


for the technique to be valid assump 


tion was borne out by showing 


oul 
that prognosts predictions from the one-day 
test were not dissimulat 


tests, 


from those of two 


day despite the considerably lower 


rehability of the former. Thus, in the series 


Scatteryvram of test-re 
ults in 39° cases 
Ov my ot 
preceded 
methacholine «or 


‘ 
lay 


re 
in Which 
e pine plirine 


nig of 


the 


ae, 
— 
| 
4 
e 
« 
| 
1 5 6 7 
/ 
Sloane et al WW 


M.A 


where the larger dose of epinephrine pre 


ceded methacholine and the two tests were 


performed by different nurses, the correla 


tions of the methacholine variables were the 


lowest obtained, but the misclassification be 
tween the so-called “good” and the so-called 
“bad” 
pee ted, 


prognostic group was less than ex 


namely, 7 out of 39 (Figure). 
Thus the test had some prognostic validity 
despite relatively low reliability. However, 
in terms of practical application, it seemed 
that if these drugs were to be used as a 
prognosts 


test they should preferably be 


yiven on separate days 


Summary 


The reliability of epinephrine-methacho 
line ( Mee holyl) testing and the influence of 
various techniques of administration were 
issessed by test-retest correlations 

When methacholine was given alone or as 
the first drug of the day, correlations of the 
blood pressure fall were fair (varying from 
0.6 100.77). There is a moderate amount of 
niusclassification into Funkenstein’s arbitrary 
groups but a good degree of prognostic con 
cordance of the two tests 

Prior administration of epinephrine great 
iy reduced the reliability of the methacholine 


variables and arbitrary grouping, and the 


higher the dose the greater the disruption 


\s might be expected, reliability was greater 
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when the same observer carried out both 


tests. 


These results suggest that for prognostic 
purposes the drugs should be administered 
on separate days, or methacholine given 
alone. If epinephrine is given on the same 


day, it should follow, and not precede, 


methacholine 
Aubrey | 


couragement 


Prot advice and en 
staffs al 
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Lewis gave 


doctors on the hospital 
lowed us to test their patients; 
in the study, and the research committee of the 
Board of Bethlem 


Maudsley 
Allan 


Pine Ave 


Governors of the Royal and 


Hospitals gave financial assistance 
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Depressive and Paranoid Reactions 


A pplication of Adaptational Principles to Their Understanding 


CHARLES E. ORBACH, Ph.D., and IRVING BIEBER, M.D., New York 


The Section of Research Psychiatry at 
Sloan-Kettering and the Neuro 
psychiatric Service at Memorial Hospital 
have conducted studies of patients who have 


Institute 


undergone abdominoperineal resection,” radi 
cal mastectomy,” total gastrectomy, or hyster 
ectomy,” to identify the psychological 
problems associated with cancer and specific 
surgical procedures. The major purposes 
of these investigations were to determine the 
measures which could be employed (1) to 
reduce the incidence and severity of post 
operative hypochondriasis with associated 
curtailment of activity, and (2) to provide 
a rationale for the establishment of a re 
habilitation program for patients with can 
ef. 

During the course of with the 
above objectives the development of major 


research 


psychiatric disorders other than hypochon 


driacal reactions has been observed. De 


pressive and paranoid reactions have been 
no evidence of 
This 


development does not imply, however, that 


observed where there was 


their prior occurrence in such form 


the potential for psychopathology was not 
present, or even manifest in certain patterns 
of thinking and feeling. The depressive and 
paranoid reactions observed frequently ap 


peared simultaneously or occurred during 
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different phases of treatment in the same 
patients. There has also been an opportu 
nity to confirm these observations m= our 
contact with patients referred for 
management problems or for psychiatric 
Many of the latter 


have been as intensively studied as those in 


evaluation patients 


cluded in the controlled investigations 


Composition of the Study Group 


The entire group, which will be discussed 
in this report, except for a few cases, were 
clinic patients at Memorial Center. Although 
such a group at Memorial Hospital contains 
many persons of a higher socioeconomic 
level than would be found in a clinic popula 
tion in other major New York hospitals, the 
average occupational and educational level 
is lower than that of a private patient popu 
The religious 
group im the total sample is composed of 


lation. largest ethnic and 
first-generation [astern luropean Jews. The 
exact composition of the samples in the co 
lostomy and mastectomy 
this 
reported in detail in previous publications.4” 


Phe 


sample is 


Investigations, 


which were utilized in study also, 1s 


other 


important characteristic of the 


that it is not from a 


human adaptation, from extremely well-inte 


drawn 
psychiatric population entire range of 
grated persons to noninstitutionalized psy 


chotics, 1s represented mn the patient 
population at Memorial Hospital. faet, 
a high proportion of patients available for 
psychological study can be regarded as “nor 


mal” by ordinary 


community standards 


Theoretical Orientation 


Kesearch ina hospital which treats serious 


somatic disease provides an opportunity for 
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observing the integrative thinking and be 
havieral processes by which people attempt 
to cope with threats to their survival, integ 
rity, and aceeptability to other people. In 
addition, the disruptive effects of these 
threats upon the patient’s adaptive tech 
niques promote the direct communication of 
many basic beliefs and expectancies under 
lying behavior 

Cognitive processes are attributed such an 
important role in our coneeptualization of 


adaptation to illness and its treatment that 


some further elaboration of the nature and 


function of beliefs and assumptions ts 
necessary. Dehefs and assumptions are the 
distillates of antecedent experience, the or 
ganization of past experience, both personal 
and collective, into cognitive guides for fu 
ture action, They may be nonreportable ot 
unformulated, though our experience at Me 
moral Center has indicated that many are 
formulated and fully reportable, since they 
are the products of childhood indoctrination 
in familial and community conceptions about 
disease, health, and medical treatment. Can 
tril and associates * have discussed the same 
concepts in terms with which we are in con 
ilerable agreement except for their heavy 
emphasis upon the nonreportable and non 
cognitive aspects of man’s assumptive world 
Man builds up his assumptive or form world 
vely mo oan uneonseious nommntellectual way, im 
proc of adjustment and development as he 
ihout the business of life; that is, as he tries 

to uct effectively to achieve lis purposes (page 
196) Because man mevitably builds up for 
assumptive world im carrying out 

purposive activities, the world he is related to, the 
world he sees, the world he ts operating on and the 
world that is operating on him as the result of a 
transactional process ino which man himself plays 
ut active role. Man carries out lis activities in 
the midst of conerete events which themselves 


delimit the significances he must deal with 

In the process man is himself changed im greater 
ws lesser degree by having his own assumptive 
world changed through confirmation or denial as a 
result of action (page 205) 

\ction based upon beliefs and assump 
tions is dependent upon their prognostic re 
liability. that is, whether or not they function 


adequately as guides to action. When they 


we? 


are fundamentally challenged by events, so 
that confidence in their prognostic reliability 
can no longer be maintained, the constella 
tion of action patterns derived from them 
becomes disturbed. This disruption of tech 
niques of mastery results in a variety of 
reactions, such as the depressive and para 
noid ones which will be discussed 

A hospital engaged In active cancer treat 
ment, therefore, offers a “laboratory” type 
of situation for the investigation of complex 
processes involved in’ the elaboration of 
psychiatric disorders Psychologie reactions 
can be intensively studied as patients attempt 
lo integrate a sequence of serious threats in 
volved in diagnosis and treatment. At the 
time of diagnosis the patient is exposed to 
the possibility of knowing that he has cancer, 
a disease often regarded by the community 
as repellent, ravaging, and invariably fatal. 
Data reported by Abrams and Finesinger ! 
support this interpretation of the significance 
of cancer to patients, particularly the repel 
lent connotations. They found that the most 
significant and characteristic concept held by 
a group of 60 patients was that cancer was 
a disease of unclean origin and repellent to 
other people 

Although all diseases threatening life 
are capable of producing disruptive reac 
tions im patients, the specific connotations 
of cancer tend to inerease their appeal 
ance quantitatively and probably con 
tribute unique qualitative aspects to the 
reactions. The threat to survival is) un 
doubtedly an extremely factor in 
the emotional reactions of patients with 
cancer throughout treatment and, in’ some 
instances, during their entire lives. How 
ever, previous studies at Memorial Hospital 
indicate that other factors are very signifi 
cant in the psychologic reactions of the 
cancer patient. Two factors have been iden 
tied as having an important role in the 
production of depressive, paranoid, and hy 
pron hondriacal reactions (1) the threat 
posed by disease to the patient's long term 
psychologic techniques for preserving health 
and integrity, and (2) the disruption of his 
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techniques for maintaining interpersonal re 


lationships. It is with the elaboration of 
these factors that our present report is 


essentially concerned 


Techniques for Achieving 
Acceptability 


\ll humans have the biosocial need to be 
acceptable to other humans. The term “‘ac 
ceptability” as used in this paper implies the 
coming of one individual into a positive rela 
The de 
scribed as positive is characterized by the 
ot 


tion with another relationship 


presence one more of the following 
(1) 


) utilization of the resources of 


the 


or 


attributes affectionate, affective re 
sponses, (2 


the accepting person for constructive 


development and expansion of the other, and 
(3) the 


cepting person for help in those situations 


utilization of resources of the ac 


where help is needed and for protection 


against noxious forces. In most humans the 
desire to be acceptable to all others can be 
demonstrated, even though the desire to be 
accepted by people especially meaningful to 


be 


ACE epte d by 


them may greatel than the desire to be 


those of less significance in 
lives 


all, 


Corie 


thei 
In 
least 


be 


the need to acceptable to at 


bn At 


NECESssaLry sul 


other person shown 


ceptance by others ts for 


vival, since, to varying ar grees, it guarantees 


the availability of the resources of others 


or of the society as a whole to the individual 


Qstracism from a tightly knit, homogeneous 
society has frequently been equivalent toa 


death sentence for the excluded person 


Pechniques for guaranteeing acceptance by 
others are developed from early life, and the 
earhest techniques are developed in relation 


to parents or their surrogates. The tech 


niques and the value systems associated with 


them are conditioned by the approving, af 
fectionate, and rewarding responses, or thei 
Im 


portant concepts concerning acceptable be 


opposite, of parents and surrogates 


derived from cultural 


These 
transmitted to the individual by his family 


havior are patterns 


and values are interpreted for and 


Rieher 


Orhach 


and community, Certam concepts of accep 
tability, however, may be highly individual, 
reflecting the idiosyneratic aspects of patho 
logical personality organization 


The need for acceptance by others, though 
constantly present, fluctuates quantitatively 
in a dynamic relationship with the strength 
of the feeling of need for others at any 
particular moment in a person's life history 


The the 


moment, 


others at 
the 


greater need for 


the 


any 
be 


more 


greater will need for 


the and/or 


lessness in coping with the reality threat of 


acceptance and active 


varied the techniques for acceptability 


a potentially fatal disease, such as cancer, 


places the person in a position where in 


creased dependence on others is realistically 


necessary Situations or. states connected 


with imereased needs for dependency on 
others increase the needs for acceptability 
This promotes the exaggerated use of usual 
techniques, such as excessive cleanliness and 


the earlier 
the 


( treque ntly called 


conformity, reimstatement of 


techniques presumably renounced in 


process of development 


regressions), or the invention of new ones 


In these situations the dependent attitudes 
are Esper ially oriented to those persons pel 


ceived as powerful enough to cope with the 


specie threats and their resulting anxieties 


Our observations indicate that these person 


are generally the physicians and surgeons 


concerned with treatment. Devaluated self 


esteem, associated with irrational concept 


sinfulness and 


thei 


of personal culpability, 1. ¢ 


badness, in the disease 


the 


causation oft 


mereases feeling ol 


the 


eptability 


Unfortunately feelings of unworthiness 


may lead the patient to doubt his acceptabil 
ity to medical personnel and, according to 


the findings of Abrams and linesinger, to 


misinterpret aspects of their behavior a 


evidence of rejection 


Confusion about dependency concepts 


exists in the psychiatric literature because 


of a failure to distinguish (1) normal de 
pendent needs expressed in’ interdependent 
interaction with others, (2) heightened de 


pendent needs mobilized by a erisis situation 


j 
| 
: 
£i£=- 
= 
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or threat, and (3) a pathological adaptation 
in which control or possession of another's 
resources 1s believed to be the primary way 
of achieving personally significant goals and 
preventing the occurrence of injury or dis 


Although it is not the purpose of this 
paper to provide this much-needed clarifiea 
tion, our experience indicates that in situa 


tions of erisis it is difficult to differentiate 


a chronically pathological dependent adapta 
tion from heightened dependent needs arts 
ing from reality helplessness without careful 
investigation of the past history. 

There is a group of people who, because 
the parental or cultural demands for accep 
tance were such as to preclude normal de 
velopment or fulfillment of individual needs 
and experience, became pathologically inde 


pendent characters. Mistrust of others, 


especially when help may be needed of 


others, ts characteristic of this group. In 


the face of a reality situation demanding 


the help of others, members of this group 


fail to seek help or, in seeking it, face pro 


found anxiety with paranoid decompensa 


tory reactions, 


As we have already indicated, situations 


ol helpl ssniess precipitated by the pres 


sure of serious disease often promote 


an exaggerated need for acceptance and 


an imereased fear of sensitivity” to 


rejection, with a consequent caricaturing 


In the 
have observed, the techniques 


of usual techniques of acceptability 
patients we 
prominently involved were cleanliness, good 
ness, devotion to duty, industriousness and 
self-sacrifice, and submissive 


When, in 


helplessness and the increased need for ac 


achievement, 


ness face of the imereased 


ceptability, either the disease itself or the 
attendant necessary surgery produces a situ 
ation which precludes the use of one or more 
important techniques for acceptability, catas 
trophic threats to personality organization 


and funetioning results. Patients with ab 


dominoperineal resections for rectal caret 


noma, in Whom cleanliness was an important 
prerequisite for acceptability preoperatively, 
clearly demonstrate such mechanisms in thei 
excessive 


grossly irrigation, massive with 
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drawal from social participation, and mul 

tiple compulsive practices.® The following 

formulations and case material further illus 
trate the dynamics of such mechanisms. 

I. Reactions to the disruption of techniques 
of acceptability 
A. The disruption of techniques of ac 

ceptability usually results self 
hatred and depression. 

1. A mastectomy or hysterectomy may 
result in thinking, “I am ugly and 
unattractive, particularly to men.” 
“I feel terrible just even looking at that 
cut. There’s nothing left in life for me 
| was a woman and felt 

We're all 

affection 


like any other 
and 
different. I 


wanted the same thing that other women 


woman horn for love 


wasn't any 
look at the scar on 


wanted. How can | 


my body? I feel so disgusted when I 
look at the sear that [| walk around with 
out a shower for so long that potatoes 
This cut 
that | am afraid 


are growing out ot my teet 
so much 
look at it | 
bodys 


go neat 


disgusts me 
even to curse myself. | 
used to think my was beautiful. | 
would never a man now 


think 


a girl 


I am 
that I did 


walks on 


would 
When 


dresses to 


frightened and 
something bad 
the street she men 
That's the You 
want to look nice, but now | don't care 
All of my this 
operation 


attract 
way the whole life is 
with 


ambition is gone 


~ 


2. A colostomy may result in think 
ing, “I’m dirty and smelly now and 
not fit for human companionship.” 
“My 


since this happened to me. | got to be a 


whole personality has changed 


sourpuss and am not the same person 


1 can't smile and be with people when 


I'm afraid that I'm oozing. The other 


might I felt this way and when I got 
afraid to be 


with people because | feel | 


home | was unclean. I'm 


might be 


dirty and smell. All I want is to be free 


to go among people and not imagine 


that they're sniffing and smelling me 
| don't want to go to a ho jut il again 
even if | need to. [ just don’t like to be 


touched because I am dirty 


and filthy and 


handled or 
they have to wash and 
Whenever | spilled in the 


would have dreams that 


clean you 


house I I was 


among people and it was coming out of 


me and they were running away fron 


me” 
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Techniques for Preserving Health and 
Integrity 


(or Controlling the Occurrence of Disease 
and Injury) 

Identifiable in many of our patients were 

beliefs that by fulfilling their criteria for 

acceptability they were simultaneously guar 


anteeing themselves against the occurrence 


of either serious illness or injury. The dy 


namics of such beliefs contained the premise 
that powerful people or their supernatural 
extensions would protect them from harm 
if they were good. One corollary of these 
beliefs is that illness results from antisocial 
acts or transgressions against the wishes of 
authoritative figures. Such a concept of the 
causation of cancer was also verbalized by 
a number of patients in studies reported by 
Bard and 
Dyk.* These patients attributed their illness 


Abrams inesinger 


to occurrences such as contracting venereal 
disease and a variety of misdeeds, real o1 
imagined. Another set of techniques for 
preserving health derives essentially from 
parental indoctrination and reflects parental 
and cultural convictions about health and 
disease. These techniques inelude such ideas 
as getting proper nourishment or enough 
sleep, keeping the bowels regulated, avoiding 
overindulgences, — et Violation of these 
health codes was seen as the cause or a con 
tributory factor by many patients 

When a serious illness like cancer occurs, 
previous beliefs about maintenance of health 
and integrity are profoundly challenged. The 
challenge to such bast conceptions provokes 
the appearance of anxiety reactions and de 
pressive and paranoid responses. The pat 
tern of the reaction is large part 
determined by whether the original beliefs 
are maintained, significantly altered, or re 
nounced, The retention of the original be 
liefs, in the face of so profound a reality 
threat as cancer and the attendant surgery 
usually necessary, requires the utilization of 
a variety of psychological defenses 

1. Reactions in which the original beliefs 


are maintained; 1. “If am good, 


nothing harmful will happen to me.” 
A. “Ll brought this on myself.” 
l rm Was bad and deserve punish 
ment.” 
This belief results in feelings of 
unworthiness and depression 
“LT believed God was pumshing me tot 
something | did wrong. We were al 
ways taught that if God sends you 
something it’s) for something you 
have done. didn’t question what 
sins | may have committed, [just 
felt | had to take it; it Was my cross 
to bear. | could always take punish 
ment when | deserved it. Tf we're 
punished, we're punished and that’s 
all there is to at When | deserved 
it, | knew | owas bad.” 
“! didn’t take care of myself.” 
This belief results self-con 
demnation, feelings of unwor 
thiness, and depression, since its 
corollary Is, it could have pre 
vented this from happening if 
only | had been more careful.” 
“In my own family we were not rich 
but they eared tor the children, and 
the children were well fed, had good 
food, good milk, fresh, clean vege 
tables We had bread, not riches, but 
we were healthy. | only bought the 
hest of food for my children, which 
was one of the first things [spent 
money for. Only one of my children 
had a seriou icknes The good 
food they had prevented other sich 
NESSE | could never understand how 
got alway ule good tood 
You know Jewish people only eat the 
finest ind) cleanest food how 
could it come to me? | was ashamed 
hecause maybe my getting sick meant 
that | didn’t eat good food.” 
“! did this to myself” is tran 
formed into the belief, “He did 
this to me.” The original ce 
pressive reaction, im turn, ts 
changed to a paranoid one, o1 
the two reactions fluctuate 1f the 
first belief is not banished 
everybody makes her own bed 
then has to la in it I say to mys 
Why didn't | plan a different life for 
instead of going tor an op 


Via fool enough to go 


405 


‘4 
he 
4 
4 
: 
cation” 
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under this operation, | should have his favorites to make them suffer,’ 
died under the knife. They frighten and | feel that this may be right 
women and tell them that tumors In any case, God gave me my son to 
will turn into cancers. I'd never get begin with, and | can do nothing 1! 
cancer even if | had 500 tumors. They He wants to take him back.” 

put the fear of cancer into people's 11. Reactions in which the original beliefs 


minds, and even if they are not sick It 1 TI 
are ¢ ‘Te! j “rie 
to begin with, they get sick by are oF renounces 


worrying and thinking they get cance ation of beliefs may result in think 


after the doctor tells them that the ing, “| have no way of controlling 
have tumors. They develop cancer iliness now; I’m vulnerable.” This, in 
from fright 
Ge turn, results in an inhibitory depression 
Pood, ) c ori 

with anxiety. 
has been neglectful or unjust 
“I did a lot of charitable work and 


1. This belief preserves a sense of ‘ 
when my cousin said it was God's will 


worth by blaming others It re that people yot sick | said it Was 
sults in depression with para nonsense and shouldn't happen to good 
noid features, however, because people. Why don’t people who cause 


of the failure of the technique war and destruction § get sick and 
: have operations like me? Why did it 

ol goodness to guarantee safety 
have to happen to me’ | never did 

never squawked about anything 
anyone any harm and was so good 

and Wa ilways a good person | to everybody My husband was it 


never asked for anything or bothered 
the fruit business and sent food any 


nvone. | didn’t want to burden ans 
where I felt it was badly needed. | 
one with roblem did every 
: bong no longer believe in God if He would 
thing for myself and wi so clean 
' . , do that to me when | have been so 


1] 


I'n rry that | had the operation 
good. People who murder and kill 


and why didn't call my sister ln 
: and do awful things to others are 


the jospita caller on ” 
anyone 
the wrong people for help. called 
om my brother Tack, who says that he 111. Reactions in which current reality ts 


told me lots of thing | told hun altered or rejected to avoid any chal 
and his wife recently that [didn't lenge to the original beliefs 
want them to go to my funeral I \. The mechanism of denial sustained 


cause ther top me 
by a paranoid reaction | had no 


under the They should have 
broken n feet to prevent me trom disease. They just butchered me 
woing.” for their own advantage.” This 
( Phe transformation of a catastrophe type of thinking results in depres 
into a privilege. “God chastises sion over an undeserved fate and 
3 those whom He loves best.” “This paranoid rage directed at the desig 
a belief is sometimes accompanied by nated injuret 
‘ feelings of exaltation and mania, “T was a healthy and strong girl. | 
constituting a Marine equivalent could have lived to 500 years if people 


(00) years as so strong 
ven in the absence of exaltation, lived to S00 year | was so stron 
until | came to this hospital that | 


self-esteem ts heightened because would have lived not to 100, but at 


of thinking that the imjury ts 4 least to 150. Now all I ask for is a 
sign of special status and value quick death, and I have never wanted 
“Sometimes [| and my husband ask to die. A lot of doctors don't know 
each other what we did to be pun what they're doing. They just like to 
A ; ished so m having our son get leu practice on you I just hate doctors 
. kemia. | don't feel that we have done | can’t explain to you what butchers 
anvthing wrong but, instead, have they are. They ruined my life. I had 
heen good to our families and others everything to live for before this 

One of my friends said, ‘God chooses operation.” 
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At 


Techniques of Mastery and Concepts 


of Bodily Integrity 


In the last analysis, no technique of mas 


tery or concept of one’s physical integrity 


can be divorced from the larger context of 


relatedness to other people. Nevertheless, a 


group of depressive and paranoid responses 


can be 


related to beliefs such as “| have 


lost functions so important to my living that 


life is no longer worth while”; “I have been 


so mutilated that what is structurally left 


of me is not adequate for human living,” and 


“T have not been made inferior by what has 


happened to me but am better than | was 


before.” 


\ 


Orhach 


The disruption of or interferences 

with techniques of mastery 

1. hysterectomy can result) in 
believing that total functioning 
has been compromised, that the 
keystone organ has been re 
moved 
“Tl used to feel so much better with it 
\ woman feels so much better wher 
she menstruates. The mind works s¢ 
much better with it. Everything feel 
o much different. Before, | felt like 
a little girl, and now | feel like an 


old lady. When a girl has her pertod 


he feels that af omething goes 
wrong today, that tomorrow will be 
a good da | swear that with m 


period I felt so much cooler and my 


brain worked so much better 
took away a woman's period, the most 
beautiful thing life You don't 


realize how important it is until you 

2. The amputation of a limb can re 
sult in thinking that the limita 
tion of motility eliminates o1 
reduces the possibility of grati 
fication or enjoyment life 


from previously valued activi 


ties 

“| was a pretty active guy in work 
ind sports As much as a guy can 
cram into 35 years of enjoyment, I 


did. | had a full life, Dov I did 
evervthing | wanted to. Everything 
1 did | enjoved—every Int of it My 
i regret is that I can't do every 


‘ 


thing I did before; work, and plas 


Rieher 
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everything. [| teel that I’ve had it and 


will never be able to do what | enjoy, 
that is to the full extent of enjoying 
it. | have never dreamt of being a 
double amputee. All of my dreams 
have been just as if my life before | 
vot sick was continuing without 
change. | work in the shop doimg my 
ordinary duties, walking around and 
talking. I have spent several week 
ends fishing and hunting as | used to 
The thing that’s killing me, Doe, 1s 
hanging around the house An old 
man couldn't stand that, and I’m only 
$1 years old. | would rather live only 
two vears, if | could go out m any 
kind of weather and be on the move 
than to hang around the house for ten 
vears. What am [| going to do, watel 
IV and see other people do what | 
used to do? That I can't take at all.’ 


\ loss of potency associated 
with urimary-tract difficulties 
and the disruption of confidence 
and adequacy associated with 
invalidism following abdomine 
perineal resection can result: in 
the thought, “LT am ono 
longer a man and life is over,” 
Which ts then transformed into 
‘l am superior to other men.” 


Phe tact as that after the operation 


1 didn’t care to live Particular] 


when | knew | was, what do vou eall 
the word, impotent \fter the opera 


at was impossible to come any 


more with my wite because there wa 
no erection, and at there would oceur 
uch a thing then the complete seed 
has disappeared It wasn't a pood 


feeling, Life was insignificant to me 


i lony long | don't know 


why this operation should be con 
nected with that Another man whe 
has the same operation told me that 
he 4 tll able to have intercourse 


with lis wife, which made me feel 
worse. Before my operation [| was a 
designer on ladies’ kit good M 


branch was to make the pattern and 


to vet out the tvle You could call 
it heimny a cle on laches’ cre 
md tits | took charge moa plant 


of about 20 to 25 people. After this 
and until the operation, | was in a 


little business of my own. T made up 


imples and submitted them to job 


BS 
3 
5 
‘ 
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bers. If the jobber liked them, he 


would give an order for 100 dresses 


and those he rejected, he rejected 


After the operation | didn't work for 


three or four years. I didn’t have any 


confidence | sold a new car and 


didn't think | would be able to come 


back at all. During this time | tool 


m work at home and did iat tor 


artists. They gave me a picture, and 


I made them a suit of clothes; aml 


since I'ma good crattsman, they were 


vlad to make the exchange. One time 
Dr. B. examined me and said, ‘Why 


don't you go back to work?’ And 


since he said that he put a new thing 


in my life; he gave me courage. | 


didn't go back as a designer but as an 


operator on ladies’ clothes because 


sitting was easier than walking 


around all day long 


Since the operation something else ce 
veloped, Doetor [ think I have a 
kind of persecution complex—1s that 


what they call it? Since after the 


operation the development comes, and 
it goes on. I feel that I'm disliked in 


my shop. [I’m disliked among people 


hither they feel that I'm superior to 
them, or they feel that | can worl 


hetter than they do. In my own case 


maybe I'm a little bit too proud of 


myself. My foreman hates me, and | 


wouldn't like to leave because in the 


other place it might be the same de 
velopment.” 


Ik. Reactions to the violations of body 
integrity by surgery. “My integrity 
has been so badly violated that what 


is left of me is not worth while 


living with.” This belief results in 


profound depression and, in addi 


tion to involving feelings of ina 


ceptability to others, focuses upon 


a tragic sense of incompleteness 
"Whi did | vo and have this done 


Iwo-thirds of your body they took 


away. | don't even think they had to 


do wt. Look what they did. It didn't 


bother me. My sister said, ‘You wore 


falsies before; why worry now?’ But 
it isn’t that. I should thank God I'm 
living. To go through such an opera 
tion is no little thing. I feel self- 


conscious of it. Not only for men; 


it's for women too. | feel that way 


When a woman puts on a dress, it's 
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the most important part of her. I’m 
even ashamed to go home. The rela 
tives come to see me, but in the neigh 
borhood | feel worse. That's why | 
stayed away so long. I feel that 
everyone is looking at me. My whole 
system is different than before. My 
whole face is even changed. I even 
have blotches all over my face Be 
fore | always used to be smiling; and 
it's terrible to be around a_ person 
who cries and broods, and | know it 
They tell me you better get out of it 
but [| can’t help it.” 


Comment 


A thesis is proposed and supported by 
illustrative clinical observations that malig 
nant disease and its treatment by radical sur 
gery are a fundamental threat to many 
patients, not only because of the reality 
danger to survival and bodily integrity but 
also because of their impact upon adapta 
tional patterns. The threat associated with 
malignant disease and surgery disrupts im 
portant adaptive techniques and profoundly 
challenges the beliefs and assumptions un 
derlying these techniques. With the disrup 
tion of adaptive techniques, whose objective 
was the prevention of illness or injury, or 
the promotion of acceptability and self 
respect, a crisis situation is created. The 
thinking associated with these techniques 
must be either affirmed or renounced; the 
significance of the event altered or its reality 
denied. Ordinarily the validity of these be 
liefs and assumptions is not subjected to 
critical testing except under special circum 
stances of life, such as serious disease. At 
such times evidence that might contradict 
their validity may be considered. Affirma 
tions, renunciations, alterations of signifi 
cance, and denial of reality are often 
accompanied by intense, overt affective re 
actions of depression, rage, and elation. In 
the following outline there have been sum 
marized, under the headings of (1) depres 
sion, (2) paranoid reactions, and (3) 
elation, the nature of the adaptive tec hniques 
disrupted, the thinking processes basic to 


the affective reactions, and, wherever appli 
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cable, whether the conviction underlying the 


techniques has been affirmed or renounced 


I] Jepression 


\. Related to techniques for control of illness 


and injury 


1. “I brought this on myself.” 


(a) “I was bad and deserve ‘Technique 


punishment.” preserved 
(b) “I didn’t take care of Technique 


myself properly.” preserved 


2. have been good, but the Fechnique 


world has been neglectful preserved 


and unjust.” 


4 “| have no way of control ‘Lechmicque 


ling illness. | am vulnerable.” renounced 


(Inhibitory depression with anxiety) 


Ik Related to disruption of the techniques of 


mastery and techniques for maintaining 


acceptability consequent to disease and 


rad al surgery 


1. Disruption of techniques of mastery 


(a) Loss of limb: “I can't walk, dance, 


or participate im athletics, ete 


(hb) Hysterectomy “Ll can't have a 


baby,” or the irrational belief, “T 


can no longer participate fully in 


sexual mtercourse 


Disruption of techniques of accept 
ability 
(a) Colostomy, “lL am dirty, smelly 


and no longer fit for human con 


panionship 


(bh) Mastectomy or hysterectomy 


am and unattractive, par 


ticularly to men.” 


Kelated to violation of bodily integrity 


1 “What is left of me is not worth living 


with.” 


> “The functioning of my body has been 


compromised because important aspects 


of its structure have been destroyed.” 


I). Paranoid reactions 


\. Related to techniques for control of all 


ness and imyurs 


1 haven't been bad. [t's not “Technique 


my fault. Someone else preserved 


did this to me 


2 |dea of nevlect and poor 
care preserved 
(a) “The world has neglected me and 

hasn't recogmized my worth and 
goodness.” 


Ik. Distortion of the fact of illne 


1 Derivative of the mechanism of denial 


(a) “I am not sick The surgeon op 


erated Tile tt experiment 
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2. Derivative of the mechanism of denial 


and attribution of illness to the malevo 
lence of another person 
(a) “The surgeon made me sick so he 
could practice on me 
(. Interference with techniques of mastery 
1. Despair is transformed into behet 
about one’s superiority others, ac 
ompamed by irrational expectations ot 
myury 
(a) “Lam no longer a man,” is changed 
to “LT am superior to other men 
who resent me because of this.’ 
lation 
\. The significance of illness is altered 
1 catastrophe is) transformed imto a 
privilege 
(a) “God chooses his favorites to make 
them suffer.” 

One of the nniportant observations which 
emerge from inspection of this outline ts 
that the assignment of blame is a. critical 
factor in both depressive and paranoid re 
actions related the disruption of tech 
niques for maintaining control over illness 
and injury. The decision-making process im 
assigning the direction of blame determines 
which of the two reactions results. Where 
blame is attributed to the self, feelings of 
unworthiness and badness are prominent; 
guilt is experienced, and depression occurs 
Where blame 1s assigned to others, feelings 
of worthiness and goodness are prominent; 
anger is experienced unjustified miyury, 
and paranoid reactions occur, The factors 
determining assignment of blame are com 
plex and beyond the scope of this study 
The paranoid reaction, however, whether it 
is intended to or not, protects the patient 
against the depressive reaction resulting 
from self-blame. The occurrence of self 
referred guilt frequently is associated with 
an attempt to preserve techniques of control 
over illness and injury. In effeet, what ts 
implied is the assumption that what has 
oceurred is due not to the invalidity of the 
beliefs and adaptive techniques but, rather, 
to the patient’s failure to follow them, Guilt 
in this context has two important functions 
The first is to preserve interpersonal rela 
tions through the declaration, “I have been 
bad; I want to repent and be forgiven.” 


The relationship may be with actual on 
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yiibolized figures of authority or with their 
The 


indic ated, is to 


supernatural extensions 


second func 


tion of guilt, as already 


preserve the techniques utilized for illusory 
control over illness and injury, and the asso 
ciated beliefs, which constitute an important 
conception of reality 


chmideberg,? in a discussion which also 
pots out the multiple functions that can be 


erved by guilt, emphasizes that) under 


certam circumstances the assumption of 


responsibility is preferable to a sense of 


responsibility; and however pain 


ful os, at may be preferable 
Mecheval believed that the 
punishment for his sims; by 


he hoped to atom 


to helplessness 


plague was a 
castigating lumself, 
to God and for every evil. He 


had no other alternative in his helplessness 


What is implhed in this formulation, as well 
asm our own, is that the irrational assump 


tion of personal responsibility goes hand in 


hand with an insistence Upon omnipotent 


control, which is preferred to the acceptance 
of actual helplessness in certain situations 


personal responsibility where responsibility 


leads to an unrealistic conception of 


does not exist and control is not possible 


With atonement or expiation for past mis 


deeds which are attributed a causative role 
in disease, and a resolution to be good o1 
righteous m the future, the sense of help 
lessness 1s dissipated and an illusory control 


over illness and injury regained 

The assignment of blame following the 
occurrence of injury or illness, irrespective 
of the direction of the blame, presupposes 
the assumption that control is still possible. 
failed 
to do what is effective or to behave in such 


In self-blame the implication is: “I 


a way that | could induce others to prevent 
The 


belief which accompanies the assignment of 


the occurrence of injury and illness.’ 


blame to others or judgment of failure on 
their part is one of being entitled to what 
has not been accomplished in one’s behalf 
or of 


others intentionally 


harm for their own selfish purposes 


producing the 
When 
the injury is attributed to another's male 


olence or exploitativeness, there ts frequent 
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ly a history of perceiving significant people 
in’ the to the current 
experience as hostile and/or manipulative 


environment prior 

Sullivan ® has also emphasized the impor 
tance of blaming others in the development 
of paranoid reactions. He has formulated, 
moreover, that “the essence of the paranoid 
dynamism the 
(page 147), a 


are not in agreement, since in our data the 


transference of blame” 


formulation with which we 
development of paranoid reactions has been 
observed also in relation to irrational expec 
tations of injury where blame played no 
role, An important contribution to an under 
standing of the processes involved in para 
nola was made, however, by his pointing 
out that transference of blame, when it does 
vecur, is protected against challenge or eri 
tical testing by others through the invention 
of a rationale for the imputed hostility or 
persecution. bor patients with malignant 
disease the rationale for explanation of in 
jury by 


others, e. g., producing cancer o1 


performing unnecessary surgery, fre 
quently (1) the need for practice in order 
to improve surgical skill, or (2) pecuniary 


gain 


The 


basic to both depressive and paranoid reac 


mechanism of denial is 
tions which oceur in response to the disrup 
tion of magical techniques for the control 
of illness What is 


omnipotent 


and 
that 


impossible or that a 


injury denied ts 


the fact such control ts 


state of helplessness 
exists in the face of a grave threat to sur 
vival. In certain of the paranoid reactions 
this reaches the point where any knowledge 
about 


the occurrence of the disease or its 


seriousness is demed and the and 


its treatment are attributed to the malevo 


disease 
lence of another person. This maneuver ts 
a form of indirect insistence upon the possi 
bility of control over disease and injury 
The person to whom the malevolent causa 
tion of disease or its unnecessary treatment 
is attributed is irrationally delegated the 
power to bring about a dread illness or to 
flout community 
morals without fear of retaliation 


professional ethics and 
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Some of the reactions involving 


self-blame or blame of others are not neces 


sarily irrational There are situations 
which patients, because of their fears of 
learning about threatening realities, have 


caused UNNMECESsaTy delay in diagnosis and 
treatment. In view of the widely dissemi 


nated information about the necessity for 
early diagnosis and prompt treatment, pa 
tients who blame themselves for unnecessary 
delay in diagnosis and treatment have some 
Similarly, 


ad 


vanced medical knowledge because of pro 


reality basis for their depression 


patients who have not benefited from 


fessional deficiencies im care have some 


for resentment and blame 


Where 


either limited or destroyed continued partic 


reason 


disease and its) treatment have 


pation in activities which are prized sources 


of gratification, the ensuing psychologic re 


actions, such as depression, are not neces 
sarily evidence of psychopathology. kor 


instance, in the case of an athlete or a 
dancer who has had a leg amputation tor a 
sarcoma, a reality adaptation has been dis 


CTISIS provoked does not require the recon 


rupted by the curtailment of motility 


ciliation of illusion and reality, but, instead, 


necessitates adapting to the loss of prized 


sources of gratification and fulfillment. The 
task which has to be accomplished, there 
fore, is the utilization of alternative tech 
niques for the attainment of the same 


objectives or a reorientation in which sub 
stitute sources of gratification acquire value 
Neither will be attempted if the patient does 
not believe that the objectives are possible 
of 


conviction 


attainment or if he is committed to the 


that what has been lost is. pri 


marily what made life worth while for him 


Summary 


Phe concepts which have been discussed 
were derived from the study of a group of 
nonpsychiatric patients at a time of dramatic 


crisis in their lives when they were faced 
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with a potentially fatal disease and mutila 


tive surgery. We observed the elaboration 
of a group of depressive and paranoid reac 
tions, extensive denials, and, less frequently, 
elation which were related to the disruption 
of ¢1) 


niques 


techniques ot acceptability, (2) tech 


of mastery, and (3) techniques of 
magical control over disease and injury, and 
the violation of concepts of bodily integrity 
We do not mean to Propose that all depres 
and paranoid reactions related to 


are 


such mechanisms, but we do believe that the 
appheation of these principles ina psych 
atric population would also merease current 
understanding im that group 

(21) 
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Adrenocortical Response and Phosphate Excretion in 


Schizophrenia 


Comparison of Catatonic and Paranoid Schizophrenic 


Wen and Normal Men 


4. A. F. STEVENSON, M.D.; J. B. DERRICK, Ph.D.; G. E. HOBBS, M.D., and E. V. METCALFE, M.D., 


London, Ont., Canada 


There is increasing evidence that the auto 


nome nervous system and the endocrine 


ystem function abnormally in several psy 


chiatric disorders. This abnormal function 


may, or may not, be of causal importance in 


these diseases; nevertheless, its definition 


will contribute to an understanding of these 
adrenocortical 


(diseases Abnormalities of 


function in schizophrenia have been sug 
gested by the studies of Hoagland and his 


1? and by those of others.*% Some 


colleagues 
studies ©? have, however, not supported this 
suggestion 

In 1953 we also observed that m a group 
chizophreni s the eosmmophil responses to 
the standard corticotropin and epinephrine 
Party 


tests > were often less than normal 


ularly noticeable was a lower resting level 


of circulating cosinophils the catatonic 
The 


fall im cosmophils following corticotropin 


than im the paranoid schizophrenics 


was, however, greater in the former than in 


the lattes Phe cosmmophil response to corti 


cotropin ts considered an approximate index 


of adrenocortical function.” and it) was. 


therefore, decided to examine the possibility 


of a difference adrenocortical function 


between the catatonic and paranoid sub 


Submitted for publication Jan. 31, 1957 
This 
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made to the Canadian 
1954, and Oct. 19 
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Faculty of 
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Psychiatry and the 


groups of schizophrenia by more specific 


measurements of the function of this gland. 


Procedure 


For this investigation the psychiatric service 


was asked to provide 20 catatonic and 20 paranoid 


schizophrenic patients who were in a chronic state, 


yet not deteriorated beyond cooperation in the 


tests. The diagnosis of the individual patient was 
unknown to the experimental team until all the 
results had been compiled. For 


Various reasons, 


the number of patients in each group providing 
was 18 
healthy 


general, lived in the same physical and nutritional 


complete results catatomics and 21 para 


noids. Twenty hospital orderlies who, in 


environment as the patients agreed to serve as 


controls The mean (+S.1).) age and duration 


of Stay in hospital for each of the three groups 


of subjects were as follows 

Ave, Stay im 
No Yr Hospital, Mo 
Normal 20 


atatonn 1s 


37*+36 


39+-7.2 


74+40.1 


Paranoid 21 34.4 


\ll subjects submitted to three different ex 
each subject, 


Table 1 


days On the 


perimental days, which, for were 


separated by at least a weel shows the 


precise schedule on these experi 


mental days the subjects went without food until 


the test had been completed 
that 


schizophrenic 


This procedure is 
Hoagland et al The 


patients had each been exposed to 


smilar to used by 
a sham control day to accustom them to the pro 
and lessen any anxiety 


collected for the 


cedure 
The urine three 


the bladder 


end of 


was periods 


being emptied at the beginning and 
The latter 


cluded in the collection for that period 


each period sample Was in 


The fol 


lowing measurements were made on each urine 


sample: volume, creatinine, uric acid according to 


Benedict and Franke, and inorganic phosphate ac 


Fiske 


cording to and Subbarow, as described by 


Hawk, 


potassium, 


and Summerson sodium and 


using the lithium  internal-standard 


SCHIZOPHRENIA LDRENOCORTIC AL ACTI 
Paste Schedul 
Day 
Period 
I Il 
Control Corticotropin * Epinephrine t 
7:00-9:00 a.m I-1 
Control Control Control 
9.00 a.m Corticotropin Epinephrine 
25 mg. im mg. 84 
2: a.m, [-2 
4 10:15 a.m 
12:15 p.m 1-3 1-3 
Adrenocortphic hormone Connaught Medical Research Lab 


Lot No. 20-1 
Parke, Davis 


Poronte, Ont 
hydrochloride 


oratories, University of Toronto 
t Adrenalin chloride ‘epinephrine 
& Company, solution 1:1000 


method with a Perkin-Elmer flame photometer, 


and 17-ketosteroids, extracted according to Robbie — stated as the percentage change trom. the 
and Gibson al letermined colorimetrically by prestimulation rate This was calculated for 
the method of Callow, Callow, and Emmens.” 
each subject, for each index and period 
Samples of tinge prick blood were taken at 
9:00 and 10:15 a.m. and at 12:15 p.m., for eosino ligures LA, 1B, and 1C record the means ot 
phil counts In the last half of each group a these observations tor the various groups 
sample of venous blood was taken at 12:15 pm , 
I Phere was no difference in the urine flow 
for determination of serum inorganic phosphate : 
od Ye ~ 
alt of the various groups during Period 1. A 
The results were treated by standard statistical the morning passed, the urine flow increased 
methods markedly except after the administration of 
corticotropin, When it was reduced, probably 
Results 
a reflection of the increased retention of 
The mean excretion rates of the normal sodium. Polyuria has been observed in 
controls, the combined schizophrenic group, schizophrenia in’ the present study this 
Panter 2 leverage Rate of Output in Control Periods of Three Experimental Day 
Period I: Days I, 
hosinophil 
Urine Vol Creatinine Sodium Potassium Uric Acid 17-hKetosteroid Phosphorus, Count/Cu 
Group * M1, Min (im /24 He Mg/Hr. ¢ Me Hr Mg Min ¢ Me Min.? Mm 
N 1240.14] 1404 12.5 0.464 O.4140.082 674464 
1140.08 208 + 10.6 0.2040 021 + 19.1 
cs 1040.11 1.57 2134-17.4 1464-17.6 0.42 40.025 O82 40.071 O.2440.014" 1274 20.5 
Ps 1440.13 1.7440.073 244 14.45 24119 04540.017 40.0590 O44 40.082 107 4-20.4 
* N«normals (20); 5, combined schizophrent 30); CS, catatonic schizophrenics (1s paranoid sehizophreni« 21 
Superseripts N, 8, COS), PCS) indieate significant difference from group named, n c(s), indicate probable signif 
icant difference (/’?< 0.05) from group named 
t Mean 
Taste 3 leerage Rate of Output in All Three Periods the Cont» Vorning 
7:00 A.M.—12:15 P.M 
Urine Vol Creatinine Sodium, Potassium Urie Acid \7-Ketosteroids, Phosphorus, Eosinophils 
Group * MI) Min (im 24 He Me/Hr. ¢ Me/ttr Meg Min ¢ My Min. Count/Cu 
Mm. 
N 1.340.162 167+10.5 176 042 141420. 
2.040.068 2224150 O42 O.754 0.084 0.344 0.027 
cs 1.740.24 2264-21.0 0.40 O7640.074 0.2640.041 
Ps 2,240.25 1.72 2194-21.7 165 OAS 0.7340.07%9 0404008 107445.) 
* N=normals (20); 8, combined schizophrenics (39); CS, catatonic schizophrenics 1s}; PS, paranoid schizophrenics (21 
t Superscript C indicates significant difference (0.01) from group named; n and ¢, probable significant differences (1?<0.05, from 
group named 
t Mean+8.F.M 
Stevenson et al 413 


and the catatonic and paranoid subgroups 
during the control period on Days I, IL, and 
[ff are shown in Table 2; the means of the 
control period on each of the three days were 
remarkably constant in any one group 

fo obviate, to some extent, the intluence 
of possible group differences in diurnal vari 
ation,'® the average rates for the whole tive 
hour period (7:00 a.m.-12:15 p.m.) on the 
control day are compared in Table 3 

Since the mayor mterest was the compara 
tive response to stimulation of the adrene 
cortical system in these subjects, the results 


for the periods after stimulation have been 


— 


4 
1M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATR) 
100. 
A 1s NORMALS 70 
aN 
w Figs. 1A-1C. — Com 
-$0 parison of responses ol 
the normal, combined 
schizophrenic, and cata 
tonic and pa ranoid 
SCHIZOPHRENICS (COMBINED) 39 schizophrenic groups on 
”m the control day (Fig 
1A) and to corticotropin 
$0 
25 4 (Fig 1B) and ep 
- nephrine (Fig. 1C). The 
IS 
| Mm response is expressed as 
z the percentage change 
« 780 from the control period 
(7:00-9:00 a. m.) during 
the first (9 00-10-15 
100 “6 CATATONIC SCHIZOPHRENICS 18 N 48 i. m.) and second (10:15 
m.-12:15 p. m.) peri 
ods after administration 
of the agent Hatched 
[} | | | bars indicate a significant 
z or change tor the group 
from its control level 
-804 (7:00-9:00 a m.): diag 
mal, OOL; vertical, 
~100 P<0.05. A letter above 
PARANOID SCHIZOPHRENICS 21 i bar indicates a signifi 
ant «difference re 
100 N | ff 
ie) N sponse trom the group 
60 indicated by that letter; 
25 N indicates 
25 P<005 (Table 2, foot 
note) 
w 2 w 
w 


characteristic was particularly noticeable im 
the paranoids 


The 


the same in all groups and, as expected, re 


excretion of creatine was almost 


maimed fairly constant in the normals unde 
all 
the 


conditions. Corticotropin reduced it in 


paranoid group, and 


creased it in the schizophrenic group 


epinephrine in 


During Period 1, the schizophrenic group 
showed a significantly higher exeretion of 
sodium than the normal group. All groups 
imereased their rate of excretion during the 
last two periods on the control day, but the 
schizophrenics continued to remain above 
the normals during this control 
( Table 3) 


in the morning at least, has been noticed in 


morning 
This high excretion of sodium, 
st hizophrenics other 17,18 


by investigators 


Chere was little difference between the nor 


314 


mals and the schizophrenics im potassium 
excretion on the control day. Corticotropin 
depressed sodium excretion even more in 
the catatonics than in the normals or para 
noids (Fig. 1B). On the other hand, the 


catatonics showed the least increase in po 


anything, epinephrine inhibited the increase 


tassium excretion after corticotropin 
in both sodium and potassium excretion dur 
ing the (hig. IC), 


caused a significant retention of potassium 


morning Indeed, it 
in the schizophrenics. 

ligure 2 demonstrates the sodium-potas 
sium excretion ratio for the several groups 
The effect of corticotropin was typical in all 
groups. After epinephrine there was no 
change in the normals, but in both the cata 
tonic and the paranoid schizophrenics the 
sodium-potasstum ratio rose sharply. This 
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PARANOID 


~$04 2 

~ 784 z 2 Z 

a 2 


TIVIT) 


WORMALS 


SCHIZOPHRENICS 


SCHIZOPHRENICS 21 


igure 


20 


(COMBINED) 


uric 
KETOS 
PHOSPHOR 


neTease Was largely due toa marked reduc 
tion in the excretion of potassium (Fig, 1C) 

All groups showed a similar level of uric 
acid excretion in Period 1, and this remained 
fairly constant throughout the control morn 
ng the group, 
showed a wide variation, ( Orticotropin pro 


except in catatoni which 
duced an imereased seeretion, significant. in 
all groups, but epinephrine caused no sig 
nificant changes 

The rate of 17 ketosteroid excretion Was 
higher in the schizophreni groups than in 
the normals during the control periods. This 
difference approaches significance for the 
schizophrenics as a whole, and, indeed. it is 
probably significant for the catatonic group 
A relatively high output of 17-keto 
steroids has been observed frequently 7 in 


alone 


schizophrenics 


Sflevensom eta 


Corticotropin had surprisingly little effect 


on the 17-ketosteroid excretion except im the 


group, 


of probable significance 


nerease 


which showed an 


\dministration of 


epinephrine also caused little change except 


in the paranoids, and in these the individual 


Variation was great 


The schizophrenics showed a markedly 


lower excretion of phosphate than the nor 


mals during the control periods, and, al 


though both subgroups contributed to this 


low level, it was the catatonies who were out 


standing, with an exeretion which was sig 
that of the 
The rate of excretion 


antly less even than 


paranoids ( lable 2) 


in both schizophrenic groups rose markedly 


during the control morning, whereas that of 


the normals remained fairly constant (Fig 


1A) 


Despite this increase, the catatonies 
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PARANOID SCHIZOPHRENICS ai 
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Figure If 
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CORTICOTROPIN ADRENALIN 


hig. 2-—Changes in sodium 
potasstum excretion ratio 
shown by the normals (N), 
catatonic schizophrenics (CS), 
and paranoid hizophrenic 5 
(PS) on the control day and 
after corticotropin and epi 
neplirine 
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AC 


Paste 4.—Serum Phosphate Levels 
Day I Day Il Day Il 
(iroup * Controlt Corticotropint Epinephrine 
N 3.540.124 2.9+-0.135 3740.07 
3.940.135 4.640. 10" 3.440.080 
Cs 4.240). 16" 4.740.450" 4.040.138 
ps 4.40. 3.4-+0.22" $940.18 


N normals (20); 8, combined schizophrenics (39); Cs, catato 


nic schizophrenics (18); PS, paranoid sehizophrenies (21 
Superscripts N, 8, Pos) indicate ignificant difference 
P<0.01) from group named; n p(s) indicate probable 


Significant difference Pow 
t Mean (milligrams per 100 ml 
§ Boldface indicates significant 


s, c(s 
from group named 
S.E.N 


difference from control day 


excreted much less than either the paranoids 
or the normals throughout the control morn 
ing (Table 3). Corticotropin caused a sig 
nificant fall in phosphate excretion by the 
normals in both Period 2 and Period 3, and 
in the schizophrenics prevented the marked 
rise seen at these times on the control day 
(big. 1B) 


group as a whole still showed a significant 


Nevertheless, the schizophrent 


increase Period as with 


Period 1 


very similar to that of corticotropin, a sig 


compared 
The effect of epinephrine was 
nificant fall in the normals and a lessened 
increase in the schizophrenics, although the 
latter still 


Period 3 than in 


excreted significantly more in 


Period 1 

Phe serum phosphorus was included in 
the measurements made on the last half of 
each group. It was feasible to take only one 
sample of venous blood, and this was done 


Table 
On the control day the 


at the end of Period 3.(12:15 p.m.) 
$ shows the results 
level for the catatomics significantly 
higher than that for either the normals or 
After 


rum phosphorus was significantly lower in 


the paranoids corticotropin, the se 
the normals, not only when compared with 
their own level on the control day but also 
when compared with the levels in the schizo 
groups after 
groups, however, did show a tendency to 
fall 


effect on the serum phosphorus, although 


phrenic corticotropin All 


Ipinephrine appeared to have little 


its effect on the urine phosphorus had been 
similar to, if less than, that of corticotropin 


Pineus, Hoagland, and associates 


observed a lower excretion of phosphorus 


Stevenson eta 


TIT IT) 


in their schizophrenics than im the normals 
during the 7:00-9:00 a.m. control periods 
suggests that it is the 
catatonics who are responsible for this dif 


The present study 


ference (Table 2) and that they maintain 
this lower excretion throughout the morning 
(Table 3). The significantly higher serum 
phosphate found in the catatonies at the end 
of the control morning (Table 4) supports 
that 


than the 


the conclusion these patients had ex 


ereted less normals or paranoids 


throughout the morning 


Phe circulating level of eosinophils in the 
general schizophrenic group was similar to 


that in the normals at 9:00 a.m., but this 


similarity was due to an equidistant separa 
tion of the catatonic and paranord groups 


above and below this level Indeed, the dit 


ference between the low level in the cata 


tonics and the high level in the paranoids 


approaches significance and IS 


apparent 


PARLE 5 Spon ( ret 


fropm and 
pmephrine Corrected for 


nourrent 


Changes 
Day Day 
Index Giroup* Corticotropin Epinephrine 
Period 4 Period 4 
iw? vl 
( 
205 
Creatining N 
IZ 
odium N $2 a 
( $7 i4 
Potassium N +42 
44 
( +16 
+ 45 $1 
Uric acid N +17 
Cs +14 
PS +-22 +14 
17-hetosteroids N $16 
+16 
cs +25 
+11 +17 
Phosphate N 27 22 
140 
WA 
Kosinophiles N 44 $4 
5 is $7 
Cs “7 
PS 42 22 


*N«=normals; 8, combined schizophrenics; C8, catatont 


schizophrinics; PS, paranoid schizophrenics 


317 


4 

3 

3 
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throughout the control morning (‘Table 3). 
All groups showed a significant response to 
corticotropin, but this was greater in the 
catatonies than in either the paranoids or 
the normals (Fig. 12). Iypinephrine also 
caused a significant fall in all groups; again, 
the catatonies tended to be the most respon 
sive 

The difference between the catatonies and 
the paranoids in the resting level of eosino 
phils and the greater response to cortico¥ 
tropin in the former confirm our earlier 
observation of a difference in’ this index 
between these two subgroups of  sehizo 
phrenia.” 

If the control day truly indicates the spon 
taneous diurnal variation oceurring during 
the experimental period, then subtraction 
of the relative changes on this day from 
those occurring after the administration of 
corticotropin, and epinephrine may demon 
strate more clearly the net or specific effect 
on these agents lable 5 shows the results 
of such correction applied to Period 3. In 
most indices the differences in response be 
tween groups are much reduced, In fact, the 
“corrected” responses to corticotropin of 
sodium, potassium, urie acid, and 17-keto 
steroid exeretion are remarkably similar in 
all groups. The drop in eosinophils is also 
im the normal and schizophrent 
yroups, but there is still greater response 
in the catatomies than the paranoids 
Whereas corticotropin showed little net ef 
fect on creatinine exeretion im the normals, 
it caused, if anything, an increased retention 
the schizophrenics. Corticotropin now 
appears to have caused a marked reduction 
in- urine flow in all groups, particularly in 
the paranoids Most contradictory, however, 
is the “corrected” effeet of corticotropin on 
phosphate excretion; rather than mereasing 
it in the schizophrenic groups, corticotropin 
caused a reduction greater even than that in 
the normals. Despite this relative retention 
as compared with the control day, the serum 
phosphate at the end of the corticotropin 
day was lower in all groups, significantly so 


in the normals. This would imply that phos 


phate must have entered the cells, including 
bone, or must have been lost from the in 
testine as a result of the adrenocortical stim 
ulation. This particular interpretation of our 
data does not agree with the supposition of 
Hoagland et al.’* that in schizophrenia 
adrenocortical secretions facilitate the release 
of a phosphate bound in excess by the tis 
sues. These workers did not, apparently, 
measure the spontaneous changes in phos 
phate excretion on a control morning and 
therefore assumed that corticotropin had 
caused the increase in phosphate excretion 
that they observed to follow in time. the 
a.m.) our schizophrenics showed no diftet 


administration of this hormone 


Comment 


During the control periods (7:00-9:00 
ence from the normals in the rate of urinary 
excretion Of water, creatinine, uric acid, ot 
potassium, but a higher level of sodium and 
17-ketosteroid excretion and a lower level 
of phosphate excretion. When the whole 
control morning (7:00 a.m.-12:15 p.m.) is 
considered, these differences are still appar 
ent, and the tendency of the schizophrenics 
to polyuria also becomes apparent. When 
the schizophrenics are separated into cata 
tonic and paranoid, it is seen that the in 
creased excretion of water, sodium, and 
17-ketosteroids at this time is common to 
the two groups, Whereas the decreased ex 
cretion of phosphate is peculiar to the cata 
tonics. The level of circulating eosinophils 
is lower in the catatonics and higher in the 
paranoids than in the normals 

The responses to corticotropin in our nor 
mal and schizophrenic subjects (big. 1B) 
were similar for most indices in direction, 
if not always in degree, to those observed 
by Hoagland et al.,'* particularly their 
older and longer-hospitalized group, al 
though the increases in excretion of uric 
acid and of 17-ketosteroids in our normals 
were not as great. Among our schizophren 
ics, It was the catatonic group which showed 
a significant increase in 17-ketosteroids and 


the greater drops in urinary sodium and 
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circulating eosinophils following administra 
tion of corticotropin. This agrees with our 
in 1953 that the adreno 
cortical system is more reactive in catatonic 
Although 


the increase in phosphate excretion following 


earlier suggestion * 
than in paranoid schizophrenics 


corticotropin was not as great these 


schizophrenics as that observed by Hoagland 
et al.’ the difference from the normals ts 
significant and in the same direction as that 
reported by them. There was no difference 


between the catatonn sub 


this 


and paranoid 
When, 


the apparent effect of corticotropin on phos 


groups in response however, 
phate excretion is corrected for the spon 
taneous changes in this excretion on the 
control day, the net effect of stimulation of 
the adrenal cortex in the schizophrenics Is 
shown to be a retention of phosphorus. In 
deed, the “corrected” responses to cortco 
tropin of sodium, potassium, uric aeid, and 
17-ketosteroid excretion 


are remarkably 


similar in all groups 
Compared with the normal, these schizo 
renal excretion of 


phrenies had a higher 


water and salt, suggestive of a lower secre 


tion of mineralocorticoid, but) they also 
showed a higher excretion of  17-keto 
steroids. The clinical distinction between 


catatonic and paranoid schizophrenia ap 
pears to be associated with metabolic differ 
ences; ¢. as compared with the paranoids, 
the catatonics showed a lower rate of urimary 
phosphate excretion despite a higher level 
of serum phosphate, a lower level of circu 
lating eosinophils, and a greater fall in this 
These 


definition 


level response corticotropin 


differences do not lead to a clear 


of hyper adrenal 


or hypofunction of the 
cortex in either group, but they do demon 
strate that these categories of schizophrenia 
another as 


When 


vary as much from one either 


does from the normal group meta 


bolic differences trom the normal do exist 
they are usually greater in the catatonn 
We are well aware of the importance of 


variations im the diurnal eyele of these in 


and of the fallibility of diagnostic 


dices 


categorization within — the schizophrenic 


nsom ela 


TIVITY 


group. Investigation of the diurnal rhythm 
of phosphate excretion im these and other 
schizophreni now in 


patients ts progress 


Summary 


| he 


adrenocortical activity have been measured 


variations im several indices of 
in 20 hospital orderlies, 18 catatomie schizo 
phrenics, and 21) paranoid schizophrenics 


throughout a control morning (7:00 a.m 
12:15 p.m.) and other mornings before and 


after the 


administration at 9:00 a.m. ot 
corticotropin, (25 mg. i.m.) or of epineph 
(0.3 

During the control periods the catatonics 
excreted less (2??}<0.01) phosphate than did 
the 
(p< 
Both schizophreni 
(P<0.05) 


rine my. s.c.) 


normals or the paranoids and more 
0.05) 17-ketosteroids than the normals 
groups 


sodium than the normals; 


excreted) more 
thei 
urine volume also tended to be greater 
Both schizophrenic groups increased their 
excretion of phosphate as the morning pro 
gressed, but the normals maintained a rela 
tively stable rate \fter both corticotropin 
and epinephrine the excretion of phosphate 
was higher in the schizophrenics than in the 
but the 


control 


when 


the 


normals, 


spontaneous rate 


observed on day Is 


that 


subtracted 
the 
net effect of this agent appears to be a reten 


from observed after corti otropimn 


tion of phosphate 
\s previously reported, the level 


of circulating eosinophils was lower and the 


resting 


response to corticotropin greater in the cata 
tonics than in the normals or the paranoids 


| he 


catatome and paranoid schizophrenics 


results support the suggestion that 


differ 


as much do from 


from one another a 


that 


they 


and yyest the 


normals 


phosphate 


metabolism im this disease t 


worth intensive 
study 


Pro Ko oJ. Rossiter advised; Mi 


clinical stud My \ 
Hanley, Mi Bh Herold, and Mr ( Seren 
laboratory aspects of the 
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Effects of Lysergic Acid Diethylamide (LSD) on the 


Time Sense of Normals 


A Preliminary Report 


WILLIAM K. BOARDMAN, Ph.D.; SANFORD GOLDSTONE, Ph.D., and WILLIAM T. LHAMON, M.D., 


Houston, Texas 


Introduction 


Much of the lysergic acid 
diethylamide (LSD) ts due to its capacity 
to produce schizophrenic-like behavior when 


terest in 


administered in extremely small quantities 
\mong the reported changes resulting from 
LSD have been alterations in time percep 
tion. DeShon, Rinkel, and Solomon,’ found 
changes in the form of experiences of accel 
eration, retardation, or nonexistence of time, 
while “true disorientation” was not observed 
Phe subjects of Hoch, Cattell, and Pennes * 
reported the passage of time as slowed, an 
experience not uncommon to schizophreni 
patients 

An objective study of the time sense of 
schizophrenics ® indicated that this popula 
tion overestimates short audible durations to 
a significantly greater degree than do normal 
controls. The purpose of the present investi 
gation was to determine whether moderate to 
low doses of LSD produce alterations in the 
normal subjects in the diree 


time sense ot 


tion characteristic of schizophrenia, using 


the same method as reported previously 


Method 


Subjects consisted 


Procedure 


ranging in age trom 30 to 3 year 
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Health 


Kor 


trom 


titute 


monitores 


Othee ot 


\n electronic timer was used to activate an 


that delivered through headphones 
00 


audio-osceillator 


approximately eps for durations 
0. 1-second 


whether 


a tone oft 
OOL and 
Subject 


between 999 seconds at step 


interval reported each tone 


econd lwenty 


changing by 0.1 


heard was more or less than one 


runs, starting at 10 second and 


presented initially lf 
1 0-second 


the first run descended by O.1-second step intervals 


second interval were 


“more” was reported to the stimulus 


and terminated when the subject reported “le 


to three utive duration The subsequent run 


hegan 0.1] 


descending 


econd below the shortest stimulus of the 


run and imereased by O0.1-second steps 


until the subject reported “more” to three consecu 


Another ce 


mitiated, beginning 0.1 


live presentations cending run was then 


above the longes 


the 


econd 


timulus of the ascending run. If 
1.0-second 


ascending The first 10 of the 20 


respotise 


the initial timulus wa the tir 


run wa run 
and were not 


Subsequent 


represented a period of stabilization 
calculation 


also 


included in the statistical 


tarted at 10 second 


d 


1O run 


testings on the 

but employed on 
The percentages of reports of “less” for all 

were plotted on normal probability paper 


traight line vi fitted Ihe 


luration 


and a ually duration 


ubject would “more” and 


of the 


at which the report 


“le eacl time was derived, as wa 


tl tandard deviation of the subject's judgment 


O% point was designated the ubyect’s 


econd timation point (SEP), or that duration 


which the ubject at the time of the test believed 


clock 
tion ) 


Viation his SEP 


to be one econd of The ubyec t's 


ethicrent ol determined 


dividing tandard 


acdmunuiste ubject mi the 


LSD) wa 


lxnly weight 


proportion of 
lhe fourth of 207 


ubject wa tuchied before 


hon ind 
clinically 


(on the te 


drug mini regular interval 


until the servable peak 
had ul 
Procedure 


different da 


there itter 
tect ided 
Subject 4 ubsequent] 


blind study 


tested on tive ma double 


421 


a 
By 
4 
a 
t 
i 
the 
Seare } 


1M 
in which small doses of LSD and a distilled-water 
placebo were used. Previously Subject 4 had been 
tested on numerous occasions, and his SEP was 
found to be vet table under standard conditions 

\ method of constant stemul: was used, employing 


i series of six fixed durations of from 0.63 to 1.00 


econd at 10%-step interval The subject’s SEP 
previously determined, approximated the mid 
ilue of thi timulus seri 
lhe were tematically randomized. The 


ulyect SEP and C values were determined by a 


least square olution® The graphic method wa 
not used to avoid the scoring bias m the visuall 
fitted tranghit line hve ubject) wa tested at 
frequent intervals for at least tive hours after 


rue mwestion One da of testing with no drug 


Wal carried 


to provi additional control 


lire 


Results 


\ll subjects in the initial study evidenced 
clinical effeets usually associated with the 
dose levels used lable 1 gives the LSD 
dosage, SEP’s and © values under Proce 
dure |. The SE-P’s obtained after adminis 
tration of LSD fluetuated but did not show 
an alteration in the direction of those re 
ported for schizophrenics; i. ¢., they did not 
become maller 

Three subjects showed a postdrug C in 
crease of more than his change o 
curred in conjunction with reports by the 
ubjects that they experienced extreme diffi 
culty in maintaining a frame of reference on 
which to base their judgments of duration 

ubject 3 had a high predrug coefficient 
of varniation and did not follow the pattern 


of the others with respect to variability 


changes. It may be of interest to note that 


Paste 2.--Dosagq Times Tested, and 
leach Day 


122, 


No drug 


Date 
dense 


120A M 


Value 
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Paste 1.—Dosag econd Estimation 
(SEP’s) and Coefficients of Variation Obtamed 
vith Predrug and Postdrug Tests m Procedure 1 


Minutes Postdrug 


Subject | 
0 
SEP 1.62 1.47 
Subject 2 
0 leu 
SEP 142 1 1.53 
( 9.2 13.4 


Subject 4 


247 0 210 
“EP O40 O52 
23.2 

ubject 4 
a 10. 240 
74 2.45 2.9 16.1 


this subject had an initial SILP considerably 


smaller than that of the other tested sub 
jects. 

The SEP remained stable throughout the 
double blind experiment. This finding is 
consistent with that obtained with the larger 
dose levels of LSD: The time sense was not 
altered in the direction of that of the 


schizophrenic 


Coefficients of variation for all tests of 
the double-blind study are presented in Table 
2. The values obtained under the placebo 
and no-drug conditions varied between 4.5 
and 9.76%. With the various doses of LSI) 
values of 15.80 or greater were obtained 
© values under LSD conditions (mean value 
10.27% ) Were compared with those unde: 
placebo and no-drug conditions (mean value 
6.7300 ) by a f-test and were found to le 
significant at the 0.005 level. While LSD i 


moderate or small doses did not significanth 


fhicient f Variation of Subject 4 for 
Bind Study 


WAM A.M 140 A.M 
inne | C Value Pine C Value Value lime C Valu 
4 mi) loo | a2 4) 00 
140 15.5 11-30 10 110 15.7 
: 11:55 0 111s Os 120 63 
i247 12 1247 7 140 1 0 2:17 “00 
Mu 2:15 s4 26 | 7.0 
wy hoo 2 7.2 44s 
12.7 oo 2 200 7.4 3:23 ».7 
2:20 6.1 445 a4 
100 17.2 30 
4:22 7.0 m 
iin 15.4 | 
5 
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LSD AND TIME SENSE GF NORMAI 


alter the SEP of normals, amounts as small 


as 4y increased the variability of one sub 
ject’s judgments of short durations with the 


method used 


Comment 
While the 


dosages used limit the conclusions which may 


the number of subjects and 


be drawn from the above findings, 
of the 


the con 
sistency test responses produced by 
LSD in all four subjects suggests that stable 


temporal concepts and increased variability 


may be typical of the effects of this drug 
The subjects who received LSD reported 
subjective effects, emphasizing the inability 
to maintain their concept of a second. If 


LSD in the amounts administered acted to 
produce a schizophrenic-like overestimation 
of this should 


SEP’s Schizophrent 


time, 


have been reflected in 


decreased subjects 


did not demonstrate an increased coefficient 


of variation along with their shortened 
Sk-P; LSD subjects did not demonstrate a 
shortened along with their mereased 
cocthcirent ot variation 


If the short SILP of the schizophrenic i 
considered to represent a shifted 
reference resulting in a quantitatively differ 
LSD appeal 


the 


frame ot 


ent perception of tirnie to pro 


obtained 


duce a different effect in normal 


increased coefficient of variation 


with LSD and the difficulty in) making a 
judgment, both occurring without a signifi 
cant shift in SIP, indicate that the frame 


of reference used in making temporal jud 


hifted but has become 


ment has not 


vague, 
and at times unavailable schizophrenic 
reports his thoughts are racing while on the 
outside time stands still; the normal with 
LSD is unable to say what the period of 
time between two events was or to e timate 
with any certainty or consistency the dura 


tion of a particular occurrence 

This failure to make accurate judgments 
of temporal durations does not produce “dis 
orientation,” since the subject) remembers 
the hour, day, month, et The findings of 
other authors that subjects’ perception of 
time 1s slowed or accelerated by LSD may 


be based on subjective reports that a single 


Roardman 


period ot ! iuch 


seemed 


longer 
of 
the present results, the judgment of a single 


shorter than its clock duration. In view 


duration would not provide sufficient evi 
dence of an altered time perception, since 
it might) represent imereased variability 


rather than consistently altered judgments 


If normal subjeet’s LSD symptoms rep 
resent responses to a relative loss of frames 
ot the 


but 


referen e, while 


schizophrenic sub 


ject has detinite, invalid, frame of 


reference, a qualitative difference between 


LSD psychosis and schizophrenia is 


gested, Increased judgment variability might 


be more appropriately related to 


ANXIOUS 
states or toxicity determined thinking, while 
altered frame of relerencs night be charac 


teristic Of schizophrenia 


Phe dramatic variability changes with very 


low doses of LSD suggest that minute quan 
titie of thi drug may have measurable 
effects on aspects of behavior \dditional 
Investigation is needed to confirm the re 


ponsivity of other subjects to low dose 

and to) examine the relation hip between 
initial SEP and reaction to LSD and. the 
correlation of —inereased aniability with 


other behavior 

Phe present method of measurement ap 
pears to be unusually sensitive to the effect 
of LSD and should prove tluable as a 
standard against which to Compare other 
Ol Asse ment of the of thy 
drug 

Summary 

The « Of one econd wa tudied 
in four men before and after administration 
of LSD. A chizophrenia-like increase in 
overestimation of short durations was not 
found, but the coefficient of variation. of 


three subjects increased, suggesting that tem 
poral frames of reference tended to become 
vague or “lost.” A double-blind study of 
one subject with low doses of LSD and a 
distilled water placebo gave similar result 


no shift in ten poral concept atter LSD but 


an 


Val tability 


small { 


ot ient with 


doses i 


Y itions of 


ak 

ia 
ard 

a 

rt 


A. M. A 


the differences between the 


measures ob 
tained with schizophrenics and with normals 
given LSD 
tions of the method are suggested 

M. D 


Baylor University College of Medicine 


are discussed. Further applica 


Anderson Department of Psychiatry 
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Dance in Psychotherapy. 


By 


outl 


Books 


lizabeth Rosen Price | 


$4.50. Pp. 178. Columbia niver 
sity Press OE) Broadway, New York 7 1957 
In recent years more and more emphasis has beet placed upon the broader experiences © 
the hospitalized psychiatric patient the specific uses of these expenences as therapeuth 
for him. Many therapies” have ushroomed im this tertile feld of activities, and attempt 
are being made to specialize and separate out their unique contributions for psychiatric treat 
ment, be it a specializing of ps chotherapeutic approaches or an establishing of areas in milieu 
therapy program Fhough recognition has been given to these activities and their application 
is noted in hospitals throughout the count: investigative work comparable to the degre 
of their acceptance ha wot been published to evaluate and justify their use 
Miss Rosen has atten pted to do this with regard to dance by reviewimg ut pust ipplieation 
and deseribing her ow1 planned, investigative progran The first section of her book deal 
with a description of her proposed study, its working hypothese ind procedure The cor 


| 
eu 


Recreation nd the creative art ire described in a bast mstructive manner m the next 
section The ethod of prescribing activity so as to meet the patient’s therapeutic need the 
philosophy of activity for the hospitalized patient, and = specific application of activitie a 
well as possible variations of activities themselves, are reviewed. Miss Rosen | used man 
relerence ind direct quotations for her review of these “adjunctive service which serve to 
trengthen the author lescriptions and clearly illustrate the bias of those quoted 

Miss Rosen then describes the history, philosophy, and practice of the dance She use 
the words of those who understand dance and those who understand human behavior She 
combines the two for relatively accurate deseription ot the dance m= tod ociet uid at 
possible meaning for the psychotic patient 

The remaimder « the book 1s considered by the reviewer to be the most pertment ard 
mteresting It consist of the ce cription three ¢ perimental progran Rather 
minute, detailed description is included of the hospi the prograt took place 
Phough repetitive nd full of statistu the reader 4 ena clear picture of the environment 
in which the patients live and the dance prograt ook place Mi Rosen method of stud 
first, te relate the behavior of the patient the nd econd, to the 
individual patient ippheation of the dance experience Phe patient omment both writter 
ind verbal, of their experience ‘ the lance pt ra re used well | the author 
to illustrate her therapeutic au 

The book a i whole is written in basic, elementar viich a beginning student 
would find helpful. For persons experienced in hospital milieu therapy the beginning chapter 
may become tediou kor the tacetiou the title Dance im Psychother ip) mia uewest the 
comment “Let but the chapter ontaining the description of the dance classe the problen 
found. and how. the were solved are well worth the readin The wtroductory material 1 
pertinent but could be gotten by reading the author own surat it the close of each ot 
these chapter 

Pointed out by the climeal material of the book is the need tor ore understanding « 
group techniques hy those who by virtue of the sorking mainly with madividual 
in a group setting The author sums up the he concludes the book with the 
comment that the “future of dance therap will depend in part upon the ability of af 
instigators ind leader to hare thew experience vith ther ind “make ivatlable thes 
clinical experience which Mi Rosen has done 

There ire lanes birt! death ol war, ftertilit harvest for religiou 
function Dr. Bela Mittelmann, eminent psychiatrist, im lis foreword to Elizabetl 
Roser new bo« Dance in Psychotherap Because ince can be used to expre hun 
needs and emotions nonverball ind sometimes eve inconscious! it is recently been sec 


all 


te 
a 
fis 
a5 PrOMIsings therap the treatment © the menta 
“Dance in P chotherapy’ 1 ibsorbing ccount Of attempt to explore 
this promise \bout her study Dr. Rosen say “The intial methods of therap 
i> 
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vith the schizophrenic patient is to establish contact. In my book I have tried to describe 
how dance was used nd can be used | other in opening wedge in developing social 
responsivene in the 
lwo ipters ¢ { re devoted to detailed deseriptions of two experimental dance 
project me at Hh on Lon Island, the other at Manhattan State He ] tal, 
New York ¢ n tells how the progr were planned and what actuall 
ccurred in the dance sessions, describes methods and materials used, and reports the patients’ 
eactions to e dance itse to the leader nd to each other as a group. Pictures of actual 
‘ how the kind ctivitie engaged in Also included are detailed imdividua 
report ebull mterpreted 
hie ithor alse nm histori rvccount of the use of recreation and art 
n the treatment « ental patients and outlines the rationale on which such progran ire 
based. Dance is then discussed in relation to these auxiliary therapies, and it wique am 
red te re pomted out 


From Custodial to Therapeutic Patient Care in Mental Hospitals: Explorations in Social 
Treatment. Iiy Milton Greenblatt, Richard H. York, and Esther Lucile Brown, it 


collaboration with Robert W. Hyde. Price $5.00. Pp. vii + 497. Russell Sage Founda 


tion O5 Park \ve New York 22, 19 
Recent] i large number of American psychiatric hospitals have undergone reorganiza 
nel hia made great progre in the transition toward the creation of 
therapeutt tmosphere These changes have been facilitated by increased allocation of 
junds, qualitative and quantitative improvement in personnel, and enthusiasm regarding the 
therapeutic potentialitn of psychotherap group therapy tranquilizing drugs, and socio 
herap The authors have done an excellent job im describing the current spirit of renewed 
nd humanism am hospital psyehiats Primarily, however, their enthusiasm 1 
moited to the treatment mherent im altermg the social environment of the 
psyeluatric hospital They have graphically deseribed stages in the evolution of the social 
tructure of three hospitals in the Boston area—the Boston Psychopath Hospital; Veter 


\dmuinmistration Llospital, DBedtord, Ma ind the Metropolitan State Hospital, Walthan 
Ma bormerly each ot the 


e imstitutions was predominantly a custodial center 


geared toward 
encapsulatu frequently occurring emergency tuations Since the patients were largely 

viewed as unprechetable, dangerous, and irrational, they were not included in the day-to-day 

ospital planning, and, im addition, rigid hierarchical lines prevailed within the staff organiza 

tron, At differential rates of speed all three hospitals changed their total philosophy (actually 


n attempt was made to apply methods of patient care learned at the Boston Psychopathi 


‘ Hospital to the other two hospitals), with resultant widespread patient and staff participation 
n decision-making process Admission procedure recreational activities, staff meeting 
: iid almost every aspect of the hospital setting were reorganized along the lines of con 
unicating mutual respect between patient and staff groups im everyday actions and pro 
: cedure Remarkable chanwe ensued, wat lecreased necessity for patient seclusion and 
restramt, While hospital erise hecame infrequent Ihe authors record these development 

: im clear table uel figure Which lend authority to their statements 
| The book has many imteresting feature lor students of social psychiatry as applied to 
4 the hospital settu Phe Inbhograpl is exceptionally good, with excellent organization and 
i complete listin of the entire relevant material \dimuinustrator will be mterested m= the 
leader ip practice which proved © eltective im these hospital Changing role con ept ot 
nurse ittendants, oceupational therapist ind reereational personnel are clearly defined in a 
manner that should be quite useful for these group Researchers who study the psychiatric 
3c hospital as a system, with multiple subparts in transaction with each other, will find a large 
nount of amteresting data, as well a uggvestions tor tuture research direction The re 
ewer was especially unpressed with the research potentiality of comparing three hospitals u 

‘ ivinw transitional states of chanve im social structure 

Several tactors, however, limit the wceptance ot a cause-and-effect relationshiy between 


the reported changes in socal environment and the patient improvement The mato problen 


hes in the rapid rate of change in hospital operational practice is compared with the 
relatively poor status of theory m social psyeluatry in both the specific hospital context and 
the general field) When the major umptions underlying this book are erystallized, what 
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BROOKS 


eme>rves lemocratn 


participation nels of comn 


ntrahospita V1 a ip and 


patier patient 


wered 


lual 


recorded 


ported erapeut 


yes attributed 


heen 
pre 
itotherapeutic p without mteyrating 
reflection hat lobotor 
mathic Elospital 
experiment: 
sthoritative 
apeuth 


mind 


experimental validation 


niversit 
Presses universitaires ce 


La Psychanalyse d’aujourd’hui 


| 
practices and wie 
nication reduce 
chances in stall 4 
eem to improve 
and the staff feels much more comtortable What remains at present is how 
ind w patients improved under ese condition [hese questions cannot be answered until 
much more research worl done in the attempt to integrate the imtraimdny Ine mitra Ee 
hospital te It is quite possible that much of the patients’ improvement mn thi Zz 
hook 1 be due t taff enthusiasts ibout change in the social structure of the hospital Z 
rather than be resultant of the actual changes. Wall the improvement last when a plateau a 
reached in the rate of change and enthusiasm wane lhis, of course, reman to be seer ~ 
| j | | 
the estion must be raised for changes in social environment, just 
is it has been raise in ad ing chan tranquilizing drug nd other ton 
of therap enthusiastic identification with a specific form of therapy tends to block out a 
ther relevant operatil in the field \ n example 1! the ither tend 
k more po itivel ot mal 
nticipated from their main theme. It ; 
dominant] oootherapeutic orentation t 
these theoretical models, and this seen , 
were carried out concomitant! vith the om 
dex wie theoretical onceptuahl 
stem remain to be omplished bef 7 
social environmenta changes to thet 
With the above limitations in HB, the value of the book can be seen in a better perspective ie 
It serve i n excellent description of change that almost all personnel working am ae 
lnatric he pital believe to be worth while Hlopetull future p trust will iw thi 
4g 
1 1 estone, at cribing muitial i! the transitior toward ospital 
proved to be therapeutic by 
Volumes. Edited | Nacht. Price, not gi 
lance, LOR boulevare unt-Gaermam, 1956 
This important of the present status of p ori Rows 
Institute tor Psyechoa Is Pari founded im 19 Its purpose 4 tated to te 
tral it ml continue the york of Freud It consists of ern ol ¢ by twent tou 
litferent author on rou ‘ ot psychoanal it relation to education 
neurob ilo | ent pray if re ition { iterature ried re 
Ist ed 
\s might be expected york « Htiple author the ire not all equal 
connie ‘ ecuions of ‘ istorn nd other ire reful and tieal discussiot 
Ihe tron Mari parte thre tie ol op net 
France, and S. N t, the director of the Institute, to other whi e le vell know? Ihe 
chaptes ire written | Nacht, who wives ever thom aid 
ine pter 1 wel ‘ with prof | e nto ‘ 
tudy ot p bie 
As 1 t he expect eve eflort le to present | ho ; n the hest licht 
tate ist be miracle hie fanet tloats through the page 
though rare ecogmized. | t, the first impression one vet read thie ork is he 
then if lis to the bre tradition as not mice ale 
le eclopment ned roe pro theo ol thre re} t Ire 
haracteristic of 4 rit n gener fact | © inte iwied l one 
tind pre lent eu rthodo. ence at tempt te prove t t the ire 
It ear that the France tend to place I n the u ering 
on the patient It ( ent ot t the le Onsel exist oncerni i ive topic, the 
longer the chapter. te to he. There ilso ood deal of repetitio e most of the 
| 
word cyt eT ‘ tte 
197 
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M. Bouvet makes the interesting observation that Oedipal neuroses (phobias and hysterias 
to him) are less and less frequently encountered in France, an observation which, 
ditheult 


accordimy 
if true, is fraught with important implications. M. Held notes that, in France, it 1s 


to vet the medical student to forget his Cartesian tormation There is much complaining 


of the resistance of the internists in the hospitals, to which the analysts have been admitted, 


to their dynamic formulations. When one remembers what stubborn resistance was offered 


to the teachings of Lister and of Semmelweis, one wonders why analysts should expect thet 
colleagues to accept their teaching without demonstration of its value in actual experience, Have 


they never been taught medical history? It is perhaps significant that one author remarks, 


“Nothing, or at least nothing valuable preceded or prepared the essential discoveries ot 
the French analysts are still 


Freudian 
!) ychology a In mans place in these essays it 1s evident that 
hypersensitive, giving evidence of a deep-seated feeling of insecurity It is true that there are 
coffers in France, as elsewhere, but the analysts were idmitted to the psychiatric climie of thie 
University of Paris by Professor Claude, on the same basis as other psychiatrists, as long ago 
i 192 

Phere is no attempt to present psychoanalysis as a 
and cautions. It is said to be of largely “Platonic” interest im the treatment of psychoses, of 


in severe phobias and obsessions, of use in childret 


cure-all. The essays abound in warnings 


no use in homosexuals, of limited usefulness 


only when its procedures are altered so as to he called psychoanalytic only by courtesy, and 


of limited usefulness in adolescents unless accompanied by intensive active reeducation Even n 
those cases in which the method gives best results, in hysteria and simple phobias of young 
adults under 40, the physician is warned that relapses are frequent. The difficulties and dangers 
of the treatment, especially in adolescence, are elaborately discussed 

Schlumberger and Marty give a useful history of the historical development of psy hoanalysis 
in France. It is interesting to note that it was introduced by Marie Bonaparte and Fugen 
Sokolnicka, neither a physician, but that S. Nacht, the present director ot the Institute, give 
many reasons why an analyst should be a physician 

In spite of the interminable theorizing an 1 considerable redundancy, the reader will find these 
essays vive a very illuminating picture of the state of psychoanalysis in France, 1 he has the 
patience to wade through them, and a few of them, especially those by S Nacht, will be found 


richly rewarding 
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when your patients need to be 
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You will find that “Dexedrine’—a standard 
antidepressant —helps dispel apathy and 
lethargy, restoring optimism, energy and a 
sense of well-being in your depressed patients, 
‘Dexedrine’ is available as tablets, elixir, and 


Spansulet sustained release capsules. 


Smith, Kline & French Laboratories, Philadelphia 


Dexedrine’ 


*1T.M. Reg. U.S. Pat. Off. for dextro-amphetamine sulfate, 5 K.F, 
+T.M. Reg. U.S. Pat. Off. 
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HALL-BROOKE 


An Alive Hospital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision. 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 
Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


George S. Hughes, M.D. Robert Isenman, M.D. 
Leo H. Berman, M.D. — D. Marshall, Jr., M.D. 
Alfred Berl, M.D. eter B. Barbara, Ph.D. 
Louis J. Micheels, M.D. Mrs. Heide F. Bernard and 


Samuel Bernard, Administrators 
NEW YORK OFFICE, 46 East 73 Street 
Telephone: Lehigh 5-5155 


ADAMS HOUSE BALDPATE, Inc. 


Established 1877 Georgetown, Mass. 
A Geo. Fleetwood 2-2131 


A non-commitment sanitarium and clinic Located im the hills of Essex County, 


club-like in physical setting and atmos 30 miles north of Boston 
phere, applying re-educational psycho 
therapeutic methods in the study and For the treatment of psychoneuroses, 
treatment of the psvchoneuroses exclu personality disorders, psychoses, alco 


sively ; holism and drug addiction 


Located in suburban Boston contiguous to and 


overlooking the Arnold Arboretum Definitive psve hoth rapy, mrali he 


apies, pharmacotherapy, milieu-therapy 


under direction of trained occupational 
James Martin Woodall, M.D, Medical Director and recreational theraf ist 
990 CENTRE STREET, BOSTON, Harry C. Sotomon, M.D. Grorce M. Scutomer, M.D 


Jamaica Plain, MASS Consulting Psychiatrist Medical Dwector 


Established 1916 


Asheville. North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation 

Insulin Coma, [-lectroshock and Psychotherapy are employed. The Institution 1s 
equipped with complete laboratory facilities including clectroencephalography and 


X ray. 


Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
claims an all around climate for health and comfort. There are ample facilities for 


classification of patients 
Wm. Ray Grirrin, Jr, M.D Mark A. Grirrin, Sr., M.D 
Ropert A. Grirrein, M.D MarK A. GriFFIN, Jr., M.D 
lor further information write APPALACHIAN HALL, Asnevitie, N. C 


RIVER CREST SANITARIUM 
FOR 
NERVOUS, MENTAL, AND ALCOHOLIC PATIENTS 


Layman R. Harrison, M.D. Martin Dollin, M.D 
Physician in Charge Clinical Director 
Russell N. Carrier, M.D. Arthur Gordon, M.D Katherine C, Kindred 
Consultant in Psychotherapy Consultant in Medicine Administrator 


Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders. All accepted types of treatment available. Individualized atten- 
tion to psy hotherapy, insulin and electroshock therapy 

A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care 

River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri 
vate Car. 

Full cooperation with referring physicians, who will find it convenient to 
visit or participate in the treatment of their patients while at River Crest 


Ditmars Boulevard and 26th Street 
ASTORIA, L. L, NEW YORK CITY 
AS 8-0820 
TWENTY MINUTES FROM TIMES SQUARE 
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DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 
ing: 


© Insulin Shock © Electro-Narcosis 


2828 S. PRAIRIE AVE. 
CHICAGO 


Phone VI ctory 2-1650 


J. DENNIS FREUND, M.D. 


Medical Director 


© Electro-Shock © Out Patient Shock Therapy 


Available 
ALCOHOLISM Treated by Comprehensive Medical- 
Psychiatric Methods. 


HOME AND SCHOOL FOR 
Nervous and Back- 
ward Children 


“Beverly Farm” 
INCORPORATED 


Founded 1897 
INCORPORATED 1922 


12 buildings Can accommodate 350 children, 
220 acres of land with contemplated educational 
300 rsa shane improvements for a larger num- 


‘nei ber. Can accept some suitable 
Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS 


MARY POGUE SCHOOL, 


Complete 


Inc. 


educationally and 
socially, the retarded and epileptic Girls 


facilities for training, 
from 8 and 
boys from 4 
Small classes 


occupation il therapy 


dations 
assistance. Physical and 


and recreational programs 


separate living accomm« 


Individual 


Long term residential care available 
Institutional member I.H.A. and A.H.A 
Catalogue on request 
G. H. Marquardt, M.D. 


Medical Director 


65 Geneva Road, Wheaton, Ill 


Barclay J. MacGregor 
Registrar 


. (near Chicago) 


RING SANATORIUM 
Eight Miles from Boston—Founded 1879 
For the and treatment of emotional, 
disorders 
On a foundation of dynamic psychotherapy all other recognized therapies are used 
as indicated 
Cottage accommodations meet varied individual needs. Limited facilities for the con- 
tinued care of progressive disorders requiring medical, psychiatric, or neurological 
supervision 
Full resident and associate staff. Courtesy privileges to qualified physicians 


study, care, mental, personality, and habit 


BENJAMIN SIMON, M.D. 


Director 


Arlington Heichts, Massachusetts 


CuHarves E. Wuite, M.D 


Assistant Director 


Mission 8-0081 
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SUBSCRIPTION 


YOUR 


GUIDE TO 


CURRENT PUBLICATIONS 


Quarterly 


Cumulative 
Index Medicus 


WITH AUTHORS AND SUBJECTS... 


Divided into sections, one devoted 
to books and the other to periodical 
literature, the QUARTERLY CUM- 
ULATIVE INDEX MEDICUS con- 
tains a list of current publications 
alphabetized as to authors and sub- 
jects. The exact bibliographic refer- 
ence is given under the author with 
titles in the original language, while 
titles under subjects are all in Eng- 
lish. The index also includes a 
listing of journals, addresses and 
publishers. 


PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a 
year; volumes are cloth bound and 
cover periodicals for six months as 
indicated on the publication. These 
two volumes will be a convenient 
and inclusive reference for current 
medical literature. Invaluable for 


practitioners, specialists, teachers, 
editors, writers, investigators, stu- 


dents and libraries. 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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ALCOHOLICS ANONYMOUS 


Written from the standpoint of a member, the basic 
treatment procedures are described and the psychological 
All of problems confronting the alcoholic are discussed. 
these articles have 
appeared in TODAY'S HEALTH ALCOHOL AND CIRRHOSIS OF THE LIVE 
Relationship between alcohol, diet and cirrhosis. Increasing 


stress on nutritional differences. 
in one pamphlet. by Russell S. Boles 


and are now available 


HOW TO HELP A PROBLEM DRINKER 


Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition 
by Edward A. Strecker and Francis T. Chambers, Jr. 


ALCOHOLISM THE TREATMENT OF ALCOHOLISM 


Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure. 
by Lewis Inman Sharp 


a an 


CONDITIONED REFLEX TREATMENT 
OF CHRONIC ALCOHOLISM 


important Its place among methods of treatment today, 


its development and correlation with personality factors. 
by Walter L. Voegtlin 


problem 


INSTITUTIONAL FACILITIES FOR THE 
TREATMENT OF ALCOHOLISM 


° d ’ lj ° Comparative differences, in drinking, with 
1n to ay S IVINg the last century, new establishments and methods of treatment, 


lack of trained personnel. 
by E. H. L. Corwin 


THE ABOVE SIX PAMPHLETS ARE AVAILABLE 
IN BOOKLET FORM FOR ONLY 50 CENTS 


HOW EXPERTS MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 
H. A. Heise 
8 pages, 15 cents 


BARBITURATES, BOOZE AND OBITUARIES 


A discussion of the dangers of mixing alcohol and bare 
biturates. 

Donald A. Dukelow 

4 pages, 10 cents 


ADDRESS REQUESTS TO: 


ORDER DEPARTMENT 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 


when anxiety ts the diagnosis, 


or when anxiety aggravates 
an existing disorder, “Compazine 


is remarkably effective. 


Rapidly and with minimal side ettects, 

‘Compazine’ relieves most cases 

of anxiety, nervousness and tension. 
Available: 

Spansulet capsules, 10 mg. and 

mg.; tablets, mg., 10 mg. and, 


primarily for use In psychiatry, 


hie 25 mg.; ampuls, 10 ng. (2 cc. ) 


ompazine 


to tranguilize with remarkable freedom from drowsiness and depressing effect 


Smith, Kline & French Laboratories, Philadelphia 
*T.M. Reg. U.S. Pat. Off. for prochlorperazine, S.K.f 
tT.M. Reg. U.S. Pat. Off. for sustained release capsules, $.K.F. Patent Applied For 
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MINIMIZE HAZARDS 
of E.C.T. 


Chloride brand Succinyleholine Chloride 


removes practically all 


the previous risks inherent 
in the treatment. 


Confirming the contribution of ‘Anectine’ to safe E.C.T. therapy: 


Brody, J. 1. and Bellet, S.: Am.J.M.Se, 233:40 (Jan.) 1957. 
Impastato, D. J. and Gabriel, A. R.: Dis. Nerv. System 18:334 (Jan.) 1957. 
Impastato, D. J. and Berg, S.: Am.J.Psychiat. 112:893 (May) 1956 
Buckley, R. W. and Richards, W. L.: Ohio State M.J. 52:481 (May) 1956. 
Lewis, W. H., Jr.: Dis. Nerv. System 17:81 (Mar.) 1956. 
Moore, D.C. and Bridenbaugh, L. D., Jr.: Anesthesiology 17:212 (Jan.) 1956 
Jacoby, J., et al.: J-Clin.& Exper.Psychopathol. 16:265 (Deec.) 1955 
Newbury, C. L. and Etter, L. E.: A.M.A.Arch.Neurol.& Psychiat. 74:472 (Nov.) 1955 
Newbury, C. L. and Etter, L. /bid. 74:479 (Nov.) 1955, 
Impastato, D. J.: J.MoSoc. New Jersey 525528 (Oct.) 1955, 
J. R. and Broggi, F.S.: New England J. Med. 253:546 (Sept.) 1955 
Tucker, W. Fleming, R., and Raeder, O.: 253.451 (Sept.) 1955 
Rietman, H. J. and Delgado, Dis. Nery. System 16°237 (Aug.) 1955 
Lewis, W. H., Richardson, D. J., and Gahagan, L. H.: New England J.Med. 252-1016 (June) 1955 
Glover, B. and Roisum, B, H.: J.Nerv.& Ment.Dis. 120:358 (Nov.-Dee.) 1954 
Saltzman, C., Konikov, W., and Relyea, R. P.: Dis.Nerv.System 16:153 (May) 1955 
7 Robie, T. R.: 1.M.Soc.New Jersey 52:82 (Feb.) 1955, 
Schiele, B.C. and Margolis, P. M.: Minnesota Med. 38:1 (Jan.) 1955 
Wilson, W. et A.M.A. Arch. NeuroL& Psychiat. 72:550 (Nov.) 1954 
Steven, R. J. M., et al.: Anesthesiology 15:623 (Nov.) 1954 
Holt, W. ~ Bess New York State J.Med. 54:1918 (July) 1954. 
Holmberg, et al.: A.M.A.Arch.Neurol& Psychiat. 72:73 (July) 1954. 
Dewald, P. A., Margolis, N. M., and Weiner, H.: J.A.M.A. 154:981 (Mar.) 1954 
Wilson, W. P. and Nowill, W. K.: A.M.A.Arch.Neurol.& Psychiat. 71.122 (Jan.) 1954 
Moss, B. F., Jr., Thigpen, C. H., and Robinson, W. P.: Am.J Psychiat. 109°895 (June) 1953, 
26. Holht, W. L., Jr., al.: Contfinia neurol. 13.313, 1953. 
27. Murray, N.: Texas Rep. Biol. & Med. 11:593, 1953, 
28. Murray, N.: Confinia neurol. 13.320, 1953, 
20. Alexander, L., Gilbert, L. E., and White, S. E.: /bid. 13-325, 1953 
MeDowell, D. H., Rahill, M. A., and Tyndall, J. A.: J Trish M.A. 31-240, 1952 
Holmberg, G. and Thesteff, S.: Am J Psychiat. 108:812, 1952 
$2. Altschule, M.D. and Tillotson, K. J.: New England J.Med, 238:113 (Jan.) 1948 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N.Y. 


Typical case: 
“unmanageable” 
schizophrenic 
patient is hostile, 
untidy and 
inaccessible 

to therapy. 


the “before-and-after” picture in mental 
wards continues to improve, case after 


case, with S rp as 


With Serpasil, 

patient becomes 

calm, cooperative, 
amenable to interview... 
as have thousands 

in this new age 

of hope for 

the psychotic. 


SUPPLIED: 


Parenteral Solution 
Ampuls, 2 ml., 2.5 mg. 
Serpasil per mi, 
Multiple. dose Vials, 10 mi., 
2.5 mg. Serpasil per mi. 


Tablets, 4 mg. (scored), 2 mg 
(scored), | mg. (scored), 
0.25 mg. (scored) and 0.1 mg. 
Elixirs, 1 mg. and 0.2 mg. 
Serpasil per 4-ml. teaspoon. 


CIBA 


SUMMIT, N. J 
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withdrawn, apathetic patients 


also can benefit from 


“THORAZINE’ CASE HISTORY 


18-year-old female; “mute, incontinent, 

paid no attention to her personal appearance, 
and had to be fed.” 

“During the six weeks on |[‘Thorazine’}, 

she became more friendly and talkative 

ate normal meals and was no longer 
incontinent . . . facial expression and bearing 


were friendly and responsive.” 


1 Shepherd, M., and Watt, D.C.: J. Neurol., Neurosurg 
& Psychiat. 19:232 (August) 1956 


*T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 
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